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7 ee STITUTIO 


PUBLIC HEARINGS 


of the Special Joint Committee of the Senate 


and of the House of Commons on the 


CONSTITUTION OF CANADA 


BACKGROUNDIMATERIAL 
TOmnVeb Reis Allow Beret eye ©ir 


OTTO C.A.LANGMARK 


HAMILTON HEARING 
TUESDAY, December 8, 1970 — 7:30 p.m. 
(Holiday Inn) 


360 Torrance Street, Apt. 1408, 
Baw ReEMINIG AON Ont araion 


OTTO C. A. LANGMARK 16 th of January, 1971. 


Dip. T.P. (Sydney), Dipl. Ing.Arch. (Berlin), 
F.R.A.S, 


The Honourable Members of the Special Joint Committee 
of the Senate and the House of Commons 
Oviel, julakey (omc wewiint@iml Oil Generale. 


Dear Sirs: 


It gives me great pleasure to forward to you upon the 
following pages a copy each of the documents used on Tuesday night 
the 8th of December, 1970 in Hamilton, Ontario in my verbal brief 
about the Constitution. You might recall that'my brief consisted of 
two rather different parts. The first part was a fairly straight for- 
ward description of an administratively difficult procedure. By 
contrast, the second part was technically more involved, concerning 
itself with the causes underlying the process of growing urbanization 
and trying to anticipate the legislative measures necessary. 


As no doubt the members of the Committee are aware, 
in land use planning there is a sphere of overlap of jurisdictions just 
in those areas where most of the people will live in the next century. 
The description of how in practice an inter-governmental organization 
has been set up, perhaps not necessarily in conflict with the Con- 
stitution, and how the administrative procedures are being worked in 
practice, was the subject of part one of the brief. 


In part two of the brief we tried to catch a glimpse of 
one of the possibilities of what our society (in Ontario) might look like 
sometime between the years 2001 and 2031, and attempted to see what 
we can learn from that picture. This examination has led us to the 
question of how to define the city of the 2lst century and the problem 
of what might form a suitable urban district to be represented in the 
Legislative Assembly. There are two concepts which appear capable 
of helping us in these investigations, we called them the concepts of 
relative and integral accessibility, and a certain minimum of coverage 
upon this subject was included in the brief as it required only a little 
additional effort, and helped to complete the picture. 


The presentation of the documents in this brief retains 
the above-mentioned sequence. 


Yours very truly, 


Oo. C. A. LANGMARK 
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PART ONE 


Background material to the description of a procedure which, although 
probably not unconstitutional, was almost certainly not envisaged in full 
extent at the time of confederation in 1867 or when the B.N. A. Act was 
enacted, but having been forced upon us under the pressure of practical 
necessity, is followed more and more often in urbanized areas today. 


IN THE FIRST PART of the brief the writer illustrated his 
arguments on maps of two Ontario cities, Hamilton and Cornwall, and 
a reproduction of the plans used is included in Part One of this report. 
The first map shows the proposed boundaries of a Metropolitan Hamilton, 
Ontario, the city where the author is at present in charge of Long Range 
Planning. The next map shows in dark the extent of all the urban land 
uses of said Metropolitan Hamilton in a long range projection, and it was 
pointed out at the hearing that a meaningful proposal of the land use 
designations within the dark areas of the plan can hardly be made without 
some knowledge of the proposals in the adjacent areas marked blue, which 
proposals as they would usually concern matters of navigation would be 
under the B.N. A. Act subject to Federal jurisdiction. Thus as was pointed 
out by the writer at the hearing, with the increase of urbanization some of 
the most important issues of our lives have to be decided by a procedure 
which involves all three levels of government in the task of land use 
planning. 


The third map of Part One is the Land Use Plan of the 1968 
Official Plan, bearing the author's name, of the City of Cornwall, Ontario; 
and as was pointed out at the hearing the necessity of a planning procedure 
involving all three levels of government re-occurs here, only with greater 
intensity. The areas marked orange denote Federal transportation corri- 
dors, St. Lawrence Seaway, railways, Provincial transportation corridor 
of Highway 401, the other colours indicate all the land uses assumed to be 
subject to the jurisdiction of the local Council as was pointed out in the 
presentation. 


Theoretically at least, within the framework of the B.N.A. 
Act the Federal authorities should be making all decisions concerning 
the St. Lawrence Seaway, perhaps even without regard to the Provincial 
Government and/or the local municipality concerned. The municipality 
in turn was expected by the B.N.A. Act of making all the local decisions 
such as taking care of the conservation of the shores of the newly created 
lakes west of Cornwall, locating the positions of oil tank storages and of 
industries along the Seaway and of solving the approach ramps to the inter- 
national bridges without any information from the Federal Government. 


While this might have been possible or perhaps even necessary 
in the largely rural society of 1867 and perhaps still possible in the infant 
industrial society of the 1930's, today practically the problems subject to 
Federal jurisdiction cannot be satisfactorily solved without regard to 
matters of local land use planning, and matters of local (delegated Provin- 
cial) jurisdiction cannot be solved without knowledge of matters under 
Federal jurisdiction, and experience is teaching us that a three-tier 
planning process not envisaged anywhere in the B.N. A. Act is becoming 
one of the cornerstones of the practical legislative procedures concerning 
matters of land uses of the society of the 2lst century. 
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The boundaries of the City of Cornwall underlying the 1968 Official 
Plan of that City, were established by Ontario Municipal Board Order 
P,F.M. -1742 Part III, issued Friday, 3rd August, 1956 under the chairman- 
ship of L.R. Cummings, Q.C. The areas constituting the City of Cornwall 
as delimited by that Order contain a complete urban organism including parts 
of the navigable waters of the St. Lawrence River. Thus in formulating an 
Official Plan based upon these boundaries it would be possible to take into 
consideration all facets of life. 


In comparison with these advanced views in the delineation of a 
city of the 20 th century, it appears to the writer as a flaw, that a closure of 
the boundaries (perhaps as indicated upon the two maps reproduced here in 
black and white) was not included within the recommendations for the boundaries 
of a proposed Metropolitan Hamilton in the recommendations of the otherwise 
excellent Steele Report of 1969. 


In the pre-industrial society of the’ 1800's the power of man was 
limited. In the 20th century, with the employment of machinery of millions 
of horsepower an increasing percentage of the decisions of the Federal 
jurisdiction requires a consideration of matters of local land use (and space 
use) unless we want to run the risk of unnecessarily causing damages by 
said machinery of millions of horsepower to the local urban organism. 

Is it thus just the age-old problem raising its head in a new disguise, of 
a city trying to gain control of the navigable waters upon its own shores? 
It seems more accurately described as the task of all three levels of 
government which have jurisdiction within a particular urbanized part of 
the geographical space, constituting the Dominion of Canada. It appears 
to the writer rather as a requirement for a procedure in which the tech- 
nical experts of all three levels of government would sit together in the 
drafting of certain pieces of legislation, and make as certain as they 
possibly can that firstly, the technological devices created within the 
framework of this legislation are not damaging to society and secondly, 
that a conflict of laws does not arise. 


Now such process of planning the uses of areas of the space 
we live in in some manner or another, directly involving all three tiers of 
government, local municipality, Provincial government and Federal govern- 
ment was nowhere envisaged in the 19th century agricultural confederation 
nor in the 1930's, when the Constitution was enacted. Today in practice 
such procedure is being followed more and more often, having been forced 
upon us under the pressure of necessity. 


Thus with increased urbanization, a new manner of work 
is practically developing before our eyes, a procedure which although 
probably not unconstitutional was most certainly not envisaged at the 
time of confederation in 1867, nor at the time of drafting and passing 
of the British North America Act, a procedure in which decisions are 
made involving the authority of all three levels of government. 
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PART TWO 


Background material to a proposal which might 
be of help in the future in defining a ''City''. 


PART TWO, in contrast with Part One, was technically a fairly 
complex subject. The background material of this Part Two presented 
at the hearing and reproduced here in turn consists of three different sub- 
sections. The first subsection illuminates and describes the situation with 
which we might be faced at the turn of the century, particularly if a three 
day working week should be established. The second subsection proposes 
a solution of one of the difficulties which we might encounter, should the 
expectations described in the first subsection come to pass. In defining 
the city of the 21st century we might have to fall back upon the character - 
istics of the distribution of jobs at the core, and this in turn is closely 
associated: with the concepts of integral and of relative accessibility. The 
third and last subsection contains two fold-out.maps from the ''Draft Official 
Plan 1970" of the City of Hamilton, illustrating the shape of the core of that 
city in terms of the distribution of jobs today. 


As I have mentioned at the hearing, I for one could envisage 
a constitution in which ten provinces would be represented on equal footing 
with nine cities: Quebec City, Montreal, Ottawa, Toronto, Hamilton, 
Winnipeg, Calgary, Edmonton and Vancouver. 


Marked upon the page called ''Distribution Model", there is 
that unique centre which forms the core of the City of Hamilton. In that 
model of a year between 2001 and 2031, there is that unique location, in 
which all the gainfully employed residents from the wide area congregate 
each week for three working days, and these congregating breadwinners 
ought to elect the ''Representative of the City of Hamilton". 


Soon over 85% of our (non-factory) jobs will be located in one 
or the other of the dozen or so of pinnacles of high integral accessibility, 
such as the centre of Hamilton upon the page ''Distribution Model''. Thus 
we might be having the daytime population of about a dozen centres contain 
during daytime hours over 85% of our breadwinners and income tax payers, 
and of the representatives of the financial and actual power of this nation, 
each pinnacle being defined by its employment core. 


Not all the meaningful part of the activity of a man in his life- 
time takes place at his place of residence. Those knowledgeable in tech- 
niques of radio reception and of the manner of tuning in to the voice of a 
particular station, will be familiar with the idea of ''crystallizing out'' a 
particular voice from among a jumble of wavelengths. Unless we find a 
means of ''crystallizing out'' from among the choir of voices of the 2lst 
century of the ''Distribution Model' the voices of those who congregate with 
unfailing regularity three or more times a week at the core of the City of 
Hamilton, be it for work, or for cultural activities, or for leisure, the 
study of the meaning of the voices is bound to be more difficult, the inter - 
pretation of the local problems more defective and the response of the 
organization less sensitive. 
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The large urban organisms of the year 2000 of Canada should 
have constitutional status otherwise the Federal institutions become insen- 
sitive to local necessities. 


If the development depicted in the ''Distribution Model" would 
come about, the local residents of the City of Hamilton would NOT represent 
the meaning of that city in the life of Ontario, and I certainly do NOT en- 
visage, andI personally do NOT think it would be of much use, for the 
electorate of the cities of the 21st century such as depicted upon the ''Distri- 
bution Model" to consist of local residents. Rather, I would suggest that 
the taxpayers who pay their Federal income tax from income earned in the 
City of Hamilton would form the electorate of that ''city's'' representative 
in the Federal Government. 


Possibly the natural constitutional form of Canada of A. D. 2031 
would be a confederation of a dozen cities, perhaps only the power of dealing 
with urban problems should be vested in Federal Government. In either case 
the crucial question arises: how would we define, for electoral purposes, the 
"City of Hamilton" in the Distribution Model? To attempt to circumscribe the 
area of influence of the core of Hamilton in the ''Distribution Model"! for 
election purposes somehow in terms of residential population is quite useless. 
Indeed in the time of the ''Distribution Model" the concepts of residence and 
of domicile, inherited from the pre 19th century agricultural society of 
yesteryear, will probably have become meaningless. 


Perhaps the only possibility, or perhaps just the best one, would 
be a definition based upon the daytime population and thus closely connected 
with the characteristics of the employment core, such as the employment core 
of Hamilton depicted upon the last three pages of illustrations contained in 
this brief. The question of whether or whether not North Bay, Ontario would 
be in the group, one among the ten or eleven cities previously mentioned, 
would depend on whether or whether not there is such peak of employment in 
North Bay, as the peak portrayed upon the last two fold-out illustrations of 
this brief. 


This is the reason why the writer thinks, as mentioned at the end 
of the background to this brief, that questions of distribution of professional, 
clerical and other C. B.D. and non-factory jobs, and the closely associated 
question of integral accessibilities deserve our closest study. 


With this having been said, the remainder of what follows in 
this report is literally what it is called, namely background material against 
which to judge. The first page points out that it is not unreasonable to 
expect a three day working week within the lifetime of the new Constitution. 
The next page presents the ''Distribution Model" for a three day working 
week. The page following introduces the concept of integral accessibility 
and the last two fold-out pages illustrate the present employment core of 
the City of Hamilton. 
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Indeed, the areas wherefrom the eye can behold sea and land simul- 
taneously in the same view are amongst God's most beautiful creations 
on this Earth. 


otugand we do therefore suggest that this tendency of man, or at least 
of the modern seafaring nations towards the coast, is good. But we do 
not deceive ourselves about the nature of the powers that will finally de- 
cide the issue. There are economic and psychological powers very 
closely related to the concept of integral and relative accessibility operat- 
ing on the life and distribution of mankind. 
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BACKGROUND MATERIAL 
EMPLOYMENT TRENDS 


The upper diagram of the page ''Employment Trends" presents graphically the average num- 
ber of hours worked per annum in 1969, and the year in which the production of said year 
1969 could be reached, assuming the rise in the level of our production rate per hour wor- 
ked,remains between 2.5 and 4.0% per annum. The black bars represent the 2.5% rate, the 
horizontally striped bars 4.0%. 


The top of the bars indicate, that if we were content in Canada,with not consuming more than 
in 1969, all our needs could be produced within 1040 working hours per year in A.D. 1993 assu- 
ming the lower limit experienced in the rate of increase of productivity (2.5%), or even in 
the year 1984, if the productivity per hour grows at the rate of 4.0% per annum. Thus under 
the above-mentioned assumptions sometime between the years of 1981 and 1996 (1977 and 1986) 
a three day working week would come within reach. 


Now we all know of course, that the rise of productivity in the decades past always gave 
rise to demands in consumption. Indeed an increase in consumption for capital formation 
and an increase of consumption for transportation purposes might be unavoidable, in order 
to maintain an increase in productivity. The predictions underlying the Economic Report of 
the U.S.A. President and dated January 1966 are therefore iess dramatic. The thirty-three 
hour working week would be reached there only sometime in 1997, (The lower half of the 
page ''Employment Trends"). 


As we wish and hope that our newly revised constitution should be good for more than merely 
the next thirty years, we must expect that within the lifetime of our said new constitution we 
shall reach the three day working week. If and when this happens, we might expect some 
fairly dramatic changes in our patterns of living, working and recreation. 


See also: Tables 28-1 and 28-2 of Henry H. Willard (City College of New York): 
Economic Performance (Holt Reinhart and Winston, 1962). 


In the period of 1865 to 1965 A.D. , 


Hours worked declined from 67 to 40 per week = - 40 % 
Years worked declined from 55 to 45 per life = - 18 % 
Real income per workers lifetime increased fivefold, 

Real income per man hour increased eightfold. 


Thus on the foregoing basis a 30 hour working week 
(75% of 40 hours) would be reached 56 years from 
1965, that is in A.D. 2021. 


See also page 502 of Papers, 80th Annual Meeting (1967) of American Economic Assoc. 


In 1865 man worked an average of 188,000 hours during his lifetime, 
this total declined by 53% during the following 100 years, so that 
in 1965 aman worked 88,000 hours during his lifetime. 


In a projection of this trend, in 2065 a man would work 41,500 hours 
per lifetime, say at 26 hours per week at 46 weeks per year for 35 
years. 


DISTRIBUTION MODEL 


The future will be determined not only by what is probable and possible, but by what we 
as a society determine to be necessary, allowable and ultimately desirable. The 
attractive powers of a place for residential development is only partly economic in its 
nature. Human will, preferences, prejudices or desires are an important element. 
"Opinion can do much, and in fact, she is that great Lady that rules the world''. So some 
say that the greater part of the ''call'' of a place is psychological. There is a certain 
desire perceptible in human kind, to live its life in close proximity to water in the 
landscape. 


Assuming we have by then solved the water pollution problems of our Great Lakes, there 
is one turn development might certainly take. Throughout history, since the times, 
when man learned to navigate the seas, there is a movement of populations perceptible, 
from the interior of continents towards the shores of the oceans. (It has been estimated 
that if every British family were to want a bit of seafront, the entire seacoast of England, 
Scotland and Wales would provide an average of 33 feet of seafront per family). 
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The desire to live near the water might perhaps be one of the wishes of the Ontario popula- 
tion of the 2lst century which can be fulfilled, and it is not suggested that this trend is bad. 
The areas of the seacoast the world over are esthetically so much superior that it is basi- 
cally desirable to have as many people as possible living in contact with this beautiful en- 
vironment. Think of the surroundings of Sydney in Australia, with the radiant Warringah 
Peninsula, or think of Puget Sound in B.C. or of the dramatic verticals reflected in the Bay 
of Rio de Janeiro. Indeed the areas wherefrom the eye can behold sea and land simultane - 
ously in the same view are among God's most beautiful creations on this earth, and we do 
therefore suggest that this tendency of man or at least of the modern seafaring nations toward 
the coast is good. But we also do not deceive ourselves about the nature of the powers that 
will finally decide the issue. There are economic and psychological powers very closely 
related to the concept of integral and relative accessibility operating on the life and distri- 
bution of mankind. 


Today in the 1970's the population has to live within daily access to a job. With a three day 
working week people can spend the two nights between the first and third days of work in an 
apartment near their place of work and would be free to spend the remaining five nights in 
their residences near the water, The housing areas would then be distributed according to 
the ''Distribution Model" which was based on a normal relative accessibility range (average) 
of a hundred miles relative to their place of work as shown. The concept of normal relative 
accessibility was used to obtain the distribution here. 


Be it just mentioned here how we get in per cents the relative accessibility of any two points 
say from ''n'' to point 'k'"'. To the mathematical reader we can say that the relative accessi- 
bility is in principle a frequency function, with the mode in the point of departure or arrival. 
To ask what is accessible from point "'k'' has no meaning. All we can answer is, that today 
in the 20th century any point of our Globe (and many a place beyond) is accessible from ''k"'. 
It is an entirely different matter if we specify a range, say by asking what is accessible from 
"k" within an hour. This question can be answered. Thus we have to deal with two further 
subjects here and now with distances shrinking along communications and with the concept 

of a range. 


The concept of shrinking distances is not a new concept. It has been accepted for some time 
that since the introduction of fast mechanized transport distances have shrunk along communi- 
cations. The concept of a range is also not very new. It has been known for a long time that 
phenomena often cover a certain range. The distance we can travel for recreation ona 
Saturday afternoon, the ranges of various aircraft types, the area covered by the firearms 

of a battleship or the distances determined by the time and fares people are able and willing 
to afford for daily travel to work today are some examples. 


The relative accessibility of two points ''k'' and ''n'' is then given by: 


ate? 
ea Sie Ga ee Ls 


in which ''L'' represents the shrinkage factor upon distances along a line of transportation, 
'r,'' is the range of one hundred miles in the present case ''b'' is the distance travelled 
along a line of communication and ''a'' and ''c'' are the distances from the line of transporta- 
tion to points ''n'' and ''k'' respectively. All the integral accessibilities of this report are 
based upon the 100 mile range (except the two cones upon the page ''Accessibility and CBD 
Employment"). 


EMPLOYMENT DISTRIBUTIONS 


This picture of possible things to come in A.D, 2001 to 2031 raised several questions in 
the discussion period from a number of Honourable Members as to whether the popula- 
tion is concentrating in conurbations, or whether it is dispersing. As the writer sees 
it, what is concentrating at present are the jobs. This problem is dealt with upon the 
last three pages of the illustrative material of this brief. 


It is the opinion of the writer that places of employment are the most volatile objects of 
human society, so long as they are not located in the most accessible places. It is often 
not clearly understood that jobs not established in locations of highest integral accessibi- 
lity (or as closely as possible to them) have the tendency to move ata slightest violation 
of their unstable equilibrium into the above-mentioned locations. In fact, such employ- 
ment moves so easily, that since the last eighty years or so, since man created by me- 
chanized transport places of extremely high (integral) accessibility, and left some places 
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without mechanized transport as little accessible as they were before, there came into 
being, and continues, an almost uninterrupted flow of jobs into places of highest integral 
accessibility. 


For Robinson Crusoe, this flow of employment might be of academic interest only. He 
owns his island, and can not leave his inaccessibility. For the rest of our inter-connec- 
ted humanity, in which more than 90% depend for survival on a job, the situation is in 
about 120 places of our Globe today as follows: 


The huge integral accessibility of the centre of London, U.K. ,or of New York on regional 
level, the immense integral accessibility of those centres in national dimensions and the 
enormous integral accessibility of the same positions on a Global scale, concentrate jobs 
from the region, the nation and the Globe into those centres, and the population then has to 
live within a certain relative accessibility from these urban cores, say within daily access. 


Where the integral accessibility is low, there apply Griffith Taylor's three main factors 
governing the distribution of mankind:- ''King Cold, King Drought and King Coal''. Also 
Wageman's ''Law of alternating population densities'' retains its value over the greatest 
part of our Globe. But in the above 12Z0o0r so places where man has created, or is 
creating by mechanized transport places of extremely high integral accessibility, a diffe- 
rent, fourth factor appears to be having the upper hand, and here we might expect some 
help from the concepts of integral and relative accessibility. 


It is not suggested that we have to desire a huge technological agglomeration in which all 
humanity of man is lost, although we do not know all the good, bad and indifferent results 
and all their combinations; ''Almighty has His own purposes''. It is not suggested that this 
trend is good, but if the urbanization of clerical and C. B. D. employment keeps intensifying 
and if we postulate the principle that the ''power should be where the problems are '', in 
other words if the monstrous height of the man-made integral accessibility in the places 
where our metropolises spring up, is one of the chief causes of their growth into mon- 
strous sizes, and if we attempt to enquire into the question of cities in the constitution 
and into problem-solution bodies of three levels of government, then a clear-cut concept 
of integral accessibility is a prerequisite fundamental for a handling of these questions 
with success. 


EFFECTS OF INTEGRAL ACCESSIBILITIES 


While I see the tremendous social and economic problems to be solved in a largely urba- 
nized society, and while the concept of accessibility occupies a central position in the 
study of trends underlying urbanization, this brief is after all a report on the Constitu- 
tion of Canada. This limits to an extent how far we can go here into this extremely inte- 
resting subject of accessibility. On the other hand it is exactly this integral accessibility 
which is bringing about the stresses and strains upon the framework of our Constitution 
by concentrating jobs in places of highest integral accessibility and thus producing the 
urbanization of Canada, and therewith in turn profoundly changing the structure of society 
of our Dominion. 


It has been pointed out that there are strong economic powers in operation, directing jobs 
into positions of highest integral accessibility, as explained upon the last few pages of 
diagrams of this brief. These increased integral accessibilities stemming from the mill- 
ions of horsepower which mankind is employing in ships, jumbojets, snowmobiles and 
other means of mechanized transportation, are thus in turn one of the chief causes lying 

in the ultimate analysis at the root of the increase of the urbanization of the world we 

live in. 

The fourth and fifth page of illustrations of this Part Two, which are used also on the cover of 
this brief, shows the integral accessibilities resulting from the opening of the St. Lawrence 
Seaway, and the two diagrams upon the fifth page attempt to represent by magnets the 
attracting powers of integral accessibility. It ought to be mentioned here that these are 

the accessibilities springing from one of our most potent means of inter-connecting our 
Globe, that is from the strongestatpresent existing appliance for making places accessible, 
namely from shipping. A similar illustration of the N. 1. A. for the private car, for rail 
transport and for air traffic completes the picture. 


We can see two cones drawn for each one of the four cities. One cone represents the inte- 
gral accessibilities before (the faint cone), the second pinnacle, the one drawn boldly shows 
the N. I. A. after the opening of the St. Lawrence Seaway. Not unexpectedly of course, in 
each case the N.I. A. after the opening of the Seaway is represented by the taller peak. 


Bhi ais 


ia Ad ne 
fee at) ‘i 
oy - 
My Ai Te Ny } i , 
ey! ate) 
a h i ; ve } af , Hh! ra ie 
We CS 
Aa 4 
3 . ai! . 
* ‘ 


sae ise ; 
bo Weal Li np ri f 

: ’ iM i a] } A eerie aie 

— 1 ] ; 2 , } j Vy, if « r es. af Wh | 


nbep hy) part Fy 


‘ 
i 


ey iy Word 
om athe wy iL: 


: wih 4 oi) ee os pit 
| | » Ledivalalenm babe! 


ate ; +uih id ry Spee * nn ‘oo 


: om) ‘nar ua ¥ wi) 
iat) gee ae + i 
vy Ditiae 3. 
, . i sane o a 


j Te! 
S32 “i ¢ 
ie 
7 my io , 
‘ + 
7 é Sol a7 
mas 7 
i ‘ Py. bd Tey ¥ ihe 
i evivtte 
7 ‘ ; : 4 . 

j 1 j \ imag i" 

ie 
| 1 

‘ oa 

—_ a) ’ 

: W i 
P 7 
q = pa 
j fy DM 
’ Toy, voli ol a 


f 


Pha Vey Le ee 
wis seeh a? 


: hoe Sar al 


} 

Z , 

. . 1s gvae® ye ae 
aba WP yp iterya ely. 


i ood sho gt Pi net 


*% 
i 


; ; vitlliaiiete ye ne vise Ms 1h: soda 

a Me Ce be Subp Diop eee 
“py nN "T + & wey 1 siav piu ie babs oy aig \! : 
Aud ; (0d Tag © aati OLN gbe Ay picbepayee 
Ba eG solinlgar? oliinvl vn. pet 

iy ’ oF et ty, ou A oh wow a ety tasting 


d avert dekh i mommy saad ada) ade, 
‘ d : eae aa” oom eas ) jadi ie A 
iB Len , ' rqvie oy OAH SOR ae Tu welder pe one 


2-6 
The annotations give the height of the apex in units of integral accessibility. 


For Montreal most of the 7.20 units of N. I. A. shown, results of course from the proximity 
to the Atlantic Seaboard. The opening of the St. Lawrence Seaway has given to Montreal 
direct shipping access to the Great Lakes shoreline with 2.11 units of integral accessibility. 
The lower cones of Thunder Bay and of Chicago on the other hand are really the result of 
the existence of the Great Lakes system of waterways. Before the opening of the Seaway 
Toronto was an inland port with 2.6] units of N.I. A. The opening of the port of Toronto 

to ocean going shipping almost trebled the integral accessibility, rising same to 7.05 sea- 
marks. With the opening of the St. Lawrence Seaway Toronto became an extremely accessi- 
ble port of world shipping. 


It is sometimes difficult to visualize which part of a cone is attracting C.B.D. employment 
and how these integral accessibilities are supposed to influence development. Two peaks 
of integral accessibility are therefore represented upon the fifth page of illustrations, each 
one by a magnet. The height of the magnet is drawn equal to the magnitude of integral 
accessibility. 


DESCRIPTION OF THE EMPLOYMENT CORE OF HAMILTON 


Asa rule, relative accessibilities form flat-topped hillocks, such as the example upon the 
third page of illustrations of this Part Two. Integral accessibilities generally form poin- 
ted cones , such as the illustrations upon the last pages of this report. 


In the 19th century the central business district of Hamilton developed at the intersection 
of two major roads. The focusing of the railway system of the region onto the same spot 
in 1854 to 1860 created a cone of integral accessibility. Said cone was subsequently 
slightly modified from time to time by the implementation of decisions concerning the tran- 
sportation pattern. The integral accessibilities represented by the above-mentioned pinna- 
cle became reinforced by the intra-urban transit system of Hamilton, and resulted in the 
cone or envelope of integral accessibilities shown upon the last page. By 1960 this enve- 
lope created by decisions of the previous generation was filled with C.B.D. employment, as 
can be seen upon the last page and on the last two fold-out drawings of this report. 


For further details on the concepts of relative and integral accessibility please see pages 
82 to 89 of Extracts from the Draft Official Plan 1970 of the City of Hamilton, Volume Two 
(Rapid Transit), copies of which can be obtained from the City Clerk, City Hall, 
Hamilton, Ontario. 


The penultimate fold-out page represents the distribution of employment throughout the City 
of Hamilton. The black contour lines give the density of industrial employment of 1968, in 
terms of number of jobs per unit area (square mile), the blue figures show the same for all 
employmentof 1961 around the C.B.D. The fact that we had to combine data of two periods 
differing by a span of seven years to obtain any picture at all, is indicative of the scarcity 
of detailed data on this extremely important facet of human life in our cities. 


It has been pointed out in this brief that a large urban organism should have constitutional 
status, otherwise the Federal institutions become insensitive to local issues. For example 
a very high percentage of the efforts of the D. B.S. is put into analyzing night-time popu- 
lations. Residential population they call it. It is the opinion of the writer, based upon his 
work in local planning in Cornwall and in Hamilton, that far too little of the excellent work 
of the D. B.S. is put into counting daytime populations, let alone classifying and analyzing 
distributions of jobs, such as the distribution shown on the last fold-out page, a local ne- 
cessity to which a Dominion Bureau in Ottawa is less sensitive if cities like Hamilton 
have no constitutional status. 


It will be noted in the orthogonal projection upon the lower half of the penultimate fold-out 
page that the manufacturing employment of Hamilton today forms a wide spread, at the 
comparatively low gross densities of ten to sixteen thousand jobs per square mile. This 

is in sharp contrast to the situation of the last century, when factories usually formed 

the heaviest concentrations of employment. Industrial jobs are petering out in the compo- 
sition of the labour market, and at the same time new jobs, nonexistent before, such as 
electronic data programming are springing up at those highly accessible centres, for exam- 
ple at the centre of Toronto or in the C, B. D. of Hamilton depicted in detail upon the last 
fold-out page. Here we can observe the gross employment densities of the C. B. D. in 1961 
exceeding by more than ten or fifteen times the industrial gross densities mentioned above. 
Thus over a longer period of time the bulk of employment seems to be having a tendency 

of concentrating, as mentioned previously, in those points of extremely high integral access- 
ibility, and changing the background of the society to be framed by THE CONSTITUTION. 
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IN HOURS OF WORK INDICATED 


AT WHICH TO]-DAY"S PRODUGTION COULD BE REACHED, 


THE YEAR, 


Based upon the upper and lower limits of the increases of the hourly per capita output as experienced in the decades past. 
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Economic Report of the U.S. A. President, Jan.1966, Table C-26, 


Source: 


EMPLOYMENT TRENDS 
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FIGURE A.2 


THE CONCEPT OF INTEGRAL ACCESSIBILITY 


WE WILL CALCULATE THE VOLUME UNDER 
THE ACCESSIBILITY SURFACE (SEE FIGURE). 
THE LARGER THIS VOLUME, THE BETTER 
THE INTERCONNECTION OF THE POINT 
WITH THE SURROUNDING WORLD. THE 
VOLUME UNDER THE ACCESSIBILITY SUR- 
FACE THEREFORE MIGHT BE REGARDED 
AS THE LEVEL OF INTER-CONNEC TION 

OF THAT POINT, A MEASURE OF INTER- 
CONNECTION WITH THE SURROUNDING 
REGION AND WITH THE WORLD AT LARGE. 
THIS IS THE INTEGRAL ACCESSIBILITY OF 
THE POINT IN QUESTION. 


An example chosen from the City of Cornwall, Ontario. 


ry = 100 miles 


ut 
0 


Total volume of hillock, 
that is the volume under 
- the accessibility surface 
equals integral 


accessibility. — ao 


(31,400 cu. miles) 


landmarks cubic miles 
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IN FACT WE WILL FIND THAT WE HAVE TO tll Se vA 
DISTINGUISH TWO TYPES OF CONCEPT, TWO 7 par INTEGRAL 
DIFFERENT KINDS OF ACCESSIBILITY, THE ia Zi ACCESSIBILITY OF 
THE RELATIVE ACCESSIBILITY (OF TWO a 7a 7 CORNWALL WITHOUT 
POINTS) AND THE INTEGRAL ACCESSIBILITY t HIGHWAY 401 
(OF ONE POINT). THE RELATIVE ACCESSIBI~ es 
LITY OF TWO POINTS AS A MEASURE OF HOW 
INTER-CONNECTED THE TWO POINTS ARE 
WITH EACH OTHER OR HOW ACCESSIBLE THE 
THE TWO POINTS ARE FROM EACH OTHER, 
THE INTEGRAL ACCESSIBILITY OF A POINT 
AS A MEASURE OF HOW INTER-CONNECTED 
THAT POINT IS WITH THE REST OF THE WORLD, 


WE CAN EXPRESS IN CUBIC MILES THE VOLUME UNDER THE 
SURFACE OF ALL RELATIVE ACCESSIBILITIES (RELATIVE TO 
POINT "k'')} THIS WILL GIVE THE INTEGRAL ACCESSIBILITY 
OF THAT POINT IN CUBIC MILES, 


INTEGRAL ACCESSIBILITY IN CUBIC MILES: 


2 2 
#0 40 exp -[ (5) + (PF 
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Total volume of hillock, 
that is the volume under 
> the accessibility surface if 
equals integral | 9? landmarks cubic miles 
accessibility. ——t am 
! fe 2.00 60,000 
(53,100 cu. miles) ps ss 
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NORMAL INTEGRAL 
ACCESSIBILITY OF 
CORNWALL AFTER 
OPENING OF 
HIGHWAY 401 


100 miles 
3 
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TO THE MATHEMATICAL READER WE CAN SAY, THAT THE 
INTEGRAL ACCESSIBILITY OF A POINT IS ESSENTIALLY A 

SCALAR POINT FUNCTION, DEFINED BY THE INTEGRAL OF 
ITS RELATIVE ACCESSIBILITIES. 
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INTEGRAL ACCESSIBILITIES 


1s 720) Rig) = OUP Males 
Resulting from Shipping. 


It has been pointed out, that there are strong economic powers in operation, 
directing jobs into positions of highest integral accessibility. Thus, in the 
ultimate analysis, N.I. A. would appear at the root of the growing urbaniza- 
tion of the world we live in. The above illustration, used also on the cover, 
shows the integral accessibilities generated by shipping. The N.I1. A. for 
other means of transportation would complete the picture. The two magnets 
upon the following page depict the changes of the attracting powers resulting 
from the opening in June 1959 of the St. Lawrence Seaway. 


We can see two cones drawn for each one of the four cities. One pinnacle 
portrays the integral accessibilities before, the other apex the N.I.A. after 
the opening of the St. Lawrence Seaway. Not unexpectedly of course, in 
each case the N. I. A. after the opening of the Seaway is represented by the 
taller peak. The annotations give the height of the summit in units of inte- 
gral accessibility. It is sometimes difficult to visualize which part of a 
cone is attracting C. B.D. employment, and how these integral accessibili- 
ties are supposed to influence development. Two of the peaks of integral 
accessibility from the above illustration are therefore represented upon the 
following page, each one by a magnet. The height of the magnet is drawn 
equal to the magnitude of integral accessibility. 


1960 


(Ss ms 
Ne) Ne) 
io Oo 
H — ee 
Oo 2:90 ere: les 7 
ae estes Oe 
7 : z Be a | 300,000 Jobs per square mile 
ad mn! 
a ae 
Gieed 
Zz = pay a \ 
f ma vA a A, a HE 200,000 
Dae im = I 
WY) -Q a 
aie he GA 
oe tH NA 
ge — See 
Zt OU eye tt 
z TAN 


/ 


Relative accessibilities, as a rule, form flat-topped hillocks, such 
as the example on a previous page, integral accessibilities gene- 
rally form pointed cones, such as the figure above, or such as the 
illustration on the cover of this report. 


In the 19th’ century the Central Business District of Hamilton deve- 
loped at the intersection of two major roads. The focusing of the 
railway system of the region onto the same spot in the years 1854 
to 1860, created a cone of integral accessibility. Said cone was 
subsequently slightly modified from time to time by the implemen- 
tation of decisions concerning the transportation pattern. The inte- 
gral accessibility represented by the cone became also reinforced 
by the inter-urban transit system of Hamilton, and resulted in the 
cone (or envelope) of integral accessibilities shown above on the 
left. By 1960, this envelope created by the former generation, was 
filled by C. B.D. employment, as can be seen above on the right. 


For further details on the concepts of relative and of integral acces - 
sibility please see pages 82 to 89 of Extracts from the Draft Offici- 
al Plan 1970 of the City of Hamilton, Volume Two (Rapid Transit), 
copies of which can be obtained from the City Clerk, City Hall, 
Hamilton, Ontario. 


ACCESSIBILITY AND 
HORIZONTAL SCALE: 4400 FEET = 1 INCH CBD EMPLOYMENT 
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Employees per Employees per 
Gross Acre Square Mile 


EMPLOYEES PER\ 
c 


SQUARE MILE 


150, 000 


20, 000 
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ADAM CLARK CO. 
JOHN DEERE LTD. 


Employees per 
0.10 Square Mile 


JAMES & YORK 


KING & JAMES 


KING & JOHN 


PROFESSIONAL ARTS BLDG, 


ST. JOSEPH'S HOSPITAL 


FEDERAL BLDG. 


CANADIAN WESTINGHOUSE 


GREENING INDUSTRIES 


SLATER STEEL CO, 


DRAFT OFFICIAL PLAN 1970 OF THE CITY OF HAMILTON 


BLACK CONTOURS: MANUFACTURING EMPLOYMENT DENSITIES 
(ACCORDING TO 1968 IND TRIAL INDEX) 


BLUE CONTOURS: C.B.D. EMPLOYMENT DISTRIBUTION 
(ACCORDING TO 1961 FIELD SURVEY) 


GENERAL HOSPITAL 


AMERICAN CAN CO, 
OTIS ELEVATOR 
STELCO 


BURLINGTON STEEL CO. 


STELCO 
INTERNATIONAL HARVESTER DOMINION GLASS CO, 


CANADIAN WESTINGHOUSE HOOVER CO. LTD. 


DISTRIBUTION OF MANUFACTURING 
AND CBD EMPLOYMENT 


BROWN FOREST INDUSTRIES PROCTER & GAMBLE 


CANADIAN WESTINGHOUSE 
DOMINION FOUNDRIES UNITED GAS LTD, 
NATIONAL STEEL CAR 


FIRESTONE BROWN FOREST INDUSTRIES 
ROBERTSON IRWIN LTD. 


2 SE. 


ALLEN INDUSTRIES CANADA 
GENERAL CONCRETE LTD. 
NIAGARA FOOD LTD, 


eS ee 


CITY OF HAMILTON PLANNING DEPARTMENT 


May 1969, 


First Edition 
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CONVERSION 
SCALE 


THE CONCENTRATION OF EMPLOYMENT 
OPPORTUNITIES, PARTICULARLY IN THE 
CENTRAL CORE AREA, IS READILY 
APPARENT. EACH CONTOUR VALUE 
REPRESENTS JOBS PER SQUARE MILE 

IN THOUSANDS AND ONLY DENSITIES OF 
10,000 AND GREATER ARE ILLUSTRATED. 
EMPLOYMENT WITHIN THIS LATTER PRO- 
JECTED AREA CONSTITUTES 22.5 PERCENT 
OF THE EMPLOYMENT IN HAMILTON. THE 
RELATIVE INTENSITY OF THE CORE AREA 
DENSITIES IS PLOTTED IN THE VERTICAL 
DIMENSION ON THE RIGHT. 


L.J.L. 


DRAFT OFFICIAL PLAN 1970 OF THE CITY OF HAMILTON 


EMPLOYMENT DENSITY DISTRIBUTION 


JOBS PER SQUARE MILE 


DOWNTOWN AREA 


300000: 
390000 


390000— 


CITY OF HAMILTON PLANNING DEPARTMENT 
November 1968, First Edition 
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360 Torrance Street, Apt. 1408, 
OTTO C. A. LANGMARK Ope UNi er Our © Mubartr lO, 


Dip. T.P. (Sydney), Dipl. Ing.Arch. (Berlin), 
F.R.ALS. 


16 th of January, 1971. 


The Honourable Members of the Special Joint Committee 
of the Senate and the House of Commons 
Onn pinewGions fl tution oO tm Gasmvarcian 


Dear Sirs: 


The kind interest of a number of the 
Honourable Members shown at the public hearing in 
December, 1970 on the subject matter of my sub- 
mission about the problems brought upon our Con- 
stitution by the increasing urbanization of Canada, 
encourages me to attach this more complete report 
as an appendix to the Background Material of my 
submission, because the material used in my presen- 
tation consisted in essence really of a condensation 
of selected suitable parts of this document. Perhaps 
the Honourable Members might wish to refer to pages 
72 to 76 for an expose on the concepts of integral 
and relative accessibility, or to pages 105 to 129 for 
some examples of the effects of said accessibilities. 


Yours very truly, 


O. C. A. LANGMARK 
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THE CONCEPT OF ACCESSIBILITY 


AN 


APPENDIX 


TO THE BRIEF OF OTTO C.A. LANGMARK 
ON THE CONSTITUTION OF CANADA 


Tey) 


PRELIMINARY ACKNOWLEDGMENTS 
TO THE SECOND EDITION 


This is part of a larger work originated jointly at 
the Cumberland County Council, Australia, and the 
depv. of Town and eountry Planning,» University of 
Sydney, N-o.Wa, Prootessor Denis Denis Winston, M.A., 
Behron,. i. Tara eel Deh, Melioliene. 


Computations on rine Sea computer SILLIAC, 
of the Adolph Basser Computing Laboratory, Univers ity 
Of Sydney, N-s.We5 (ec.,1957 to Mar.,1958), 


The whole Pies echt ees however, particularly LOY 
mistakes or for opinions expressed rests with the author. 


Further acknowledgment is due to the following, whose 
kind cooperation helped the author to present the 
subject to an extensive expert audience: 


Men Crossland, ESQ.e ewe). PT... and Alfred R. Potter Esq., 
O. Bi ., Hon. Pol Ofte Town Planning Summers Schools 
Southampton and St. Andrews CSenie. 81959 and Sept. ,..000) 


Re eee CC ONS Cols LC west te Derg e He sid iyi Ae LCs tals Ask 
an excellently, organized. tecture at the Road Research 
Heaborstory, Uuangiieyi,nU Kam (Nov, 41961), 


CoLipeDinbuchenaneisae ep. ocewond.),: A Mei.G obs, 
Amit Terie mihneneUrbanehovi sertol rine .Min. of “Uransnome: 
Great Britain, whose extensive contacts helped the above, 


Frol wht icl KUN bee tey heute. 5 1 ond NS Stat fea ete 
dept. of Town and Regional Planning, University Aachen, 
W. Germany, for organizing ai: lecture and seminar, in 
which some of the basic, underlying principles could be 
expostulated with the students (Dec., 1961). 


My gratitude is due to Mrs. Judy Fitz-Henry M.A., M.A.P.1., 
eyaney, Auetralia, and to Mr. Morris Paylorv wen, 

ACME SrsLe; Christchurch, New Zealand, \Torereading and 
correcting the manuscript, and last Dut. noteteast to 

Mr Eric Collen of Sir John Burnet: Tait << Pantin. ; Architects, 
London, Great Britain, for devizingsthe technical means of 
producing the first, limited edition of copies (1959). 


This second edition is essentialy volume two (of five 
volumes) of the first edition, somewhat modified, to suit 
the requirements of our St. Lawrence Seaway City, Cornwall. 


The following gentlemen, on the mathematical side . 

Mr. Peter Hochla, Oklahoma City University, Mathematics and 
Physics, Mr. Mackenzie Smith, of Queens University, King- 
ston, Mathematics and Physics; on the graphical side 

Mr. Speros Christopoulos, of McGill University, Montreal, 
Architecture, Mr. Christopher Knowles, University of Toron- 
VO, Architecture, and Mr. Ernest Varvari kos, For MeGalt Uni-— 
versity, Montreal, Architecture, applied themselves assidu- 
ously to the task of preparing from preliminary calculations 
of the Adolph Basser Computing Laboratory, Sydney University 
mentioned above, (and which still, on occasions form the 
backbone of many an important decision or solution in my 
work), to the preparation of what resulted in diagrams 
UP2-01, 02,,,05, 104 “and 09 of this. edition of extracts: 


Acknowledgment is due to the Architects' Journal 2oth of 

April. 1961s. lotneot April .1963;, and 4th of September, 21965), 
and the Architect and Building News 18th of December, 1963, 
in Great Britain, for publishing some extracts and diagrams 
Trom- the Pirst edition. 


My thanks are due to Mrs. Mavis Short, for her unbounded 
patience with the task, exasperating sometimes, of producing 
the typescript, to Miss Jurate Janusas, who helped on occasi- 
ons when Mrs. Snort was not available, and, towWliss Anmaoorn, 
LOT nen care in resoing some: of the proofs. 


Greatly indebted am I also to our consultant, Professor 
Kent Barker of the University of Toronto, to John R. James 
Keo... 0m theoNin. of Housing: and.Loceal..Gov. anyGreaweer i= 
tain, and to all those numerous colleagues of mine who 
helped with encouragement. In brief, the only one to whom 
the euthor doesimot thank’ is himself, for believing at the 
outset, that a job like this one could be knocked together 
in the short span of a -year or two. 
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THE CONCEPT OF ACCESSIBILITY 
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Our Globe is now laced with transport routes. The areas of 
our worldthave become very accessible inom eachoter,, withegreat 
consequences to mankind: iis it not therectove remear<cavie mow tittle 
besearch has been done into the extremely imterestmescubyjectiot 
accessibility? Of many transport investigations much is useless 
here, because in transport we are all the time thinking upside down, 
treumoGre transport mecessary to get there theless acceccip ec and 
vice versa, and as a result even august bodies appear in difficulties 
with questions of accessibility. 


Modern, méchanized communications exert byithertspavternior 
accessibilities powers of the character of natural laws upon society. 
We are employing millions of horsepower in machines to make certain 
places very accessible, and the aim of our (main) work is to elucidate 
the nature of these laws of accessibility, to expose on examples what 
is accessible and what is inaccessible, what is more accessible and 
what is less and why. 


The aim of this abbreviation isto present to the less technica: 
reader a short picture by selecting typical instances from our main 
work. This condensation contains only that part which in a highly 
mechanized society every serious student of Architecture, Civil 
Engineering, Economics, Geography, Surveying or Town Planning, 
as well as all those connected with the management of public affairs 
should know about accessibility. 


It took the author fifteen years to abbreviate the matter, and 
the reader who has no time might be happiest reading the last pages 
only. Even if we are unable to offer there anything of the underlying 
principles, at least you willfind in the epilogue one or two of the main 
ideas of this work presented in a readable form. As today everybody 
seems to come into contact with transport, we hope this extract will 
encourage the more intelligent reader, to lormihis own opinions on 
the subject, and to make his own observations on ACCESSIBILITY. 
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( Accessibility an inverse of transport, 
some influences of accessibility ). 


The Matterhorn can be climbed by various routes. Some 
lines to the summit are fairly easy, other climbs difficult. The 
Brains Trust of the famous Town Planning Summer Schools speaks 
of a "complicated question on the nature of accessibility and its 
influence upon development" which "led the team upon several 
varying lines of thought". 


Why did some members of such a distinguished gathering 
find it difficult to handle questions on accessibility? Perhaps they 
were thinking traditionally in terms of transport, and the reader 
will appreciate the difficulties of these conventional methods if he 
observes, that in transport we are thinking all the time upside down 
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(or perhaps better downside up). It is as if we had somebody 
prepare the budget of our department, but instead of listing the 
items: 


& 3000 for own salary, 
2000) ,, 
1000) 

592% gtority ping; 
8 petty cash, 


salary of staff, 


we would have him book: 


i 1 for own salary, 
183) 
3679) 
COSIMELOr ty pine, 
10000 for petty cash. 


salary of staff, 


(The more important the item, the smaller the figure). Of course 
welalso would) learn to manage, particularly in simpler cases, but 
why this mental exercise? With transport and accessibility the 
situation is very similar; the more transport necessary to get there, 
the less accessible and vice versa. 


In an isolated neighborhood we might see our way even in 
this inverse, but there it is perhaps unimportant, we almost need it 
not. Itis just where we have made our accessibilities complex, with 
huge peaks, depressions and overlaps, like in our metropolises and 
their connections to the surrounding world, there we can expect some 
help from the concept of accessibility. In thinking in terms of trans- 
port the viewing point of our perspective is chosen so disadvantageously, 
that it reveals nothing of the main masses of the building. 


And then we have said nothing of tariff policy, legal restrictions 
to travel and import, etc., which all have a strong bearing on accessi- 
bility, but are not necessarily a direct matter of transport. I think of 
the accessibility of London to people from Jamaica or from say, 
Malaya, and the inaccessibility of London to inhabitants of Puerto 
Rico. Or the inaccessibility of New York to Jamaicans, and the 
accessibility of New York to citizens of Puerto Rico, with all the 
resulting consequences which you can clearly observe in London, in 
Sydney, or in Singapore. 


The reader might perhaps know better than the writer 
how directly land values are tied up with accessibility, and this in 
turn reflects (or at least should reflect) on questions of betterment, 
and to a lesser extent on compensation too. Indeed it were some 
strange conceptions in the Uthwatt Report, which made the author 
finally bite into this sour apple of accessibility, ‘secoanse Most of 
the statements of this said Uthwatt Report are acceptable only if we 
assume that no such thing as integral accessibility exists. 
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It was not zoning that squeezed prices of land at the 
centre of London into heights, and I dare say, that it was not even 
the volume of cultural establishments. At the centre of Sao Paulo, 
in Brazil, there are (as yet!) not many cultural establishments or 
government offices, but there is a high accessibility. Canberra, on 
the other hand, where the creation of a good accessibility was for- 
gotten, has made little headway, although there are government 
offices, university- and cultural establishments. Canberra was 
selected because of its more favourable climate, yet business is 
concentrating at the centre of Sydney, which is very accessible 
from all of New South Wales. The better climate of the South has 
been offered to the writer at the T.P. Summer School Southampton 
as a chief reason for the attraction toward the centre of London. 


Why does Cornwall with a similar climate exercise no such attraction? 


There is a drift from the rest of the United Kingdom and 
from the Globe at large, to the centre of London, where there is a 
high integral accessibility, and also government offices. I was told 
at the 1959 Town Planning Summer School, that a London address 
is worth so many thousand pounds a year. But a New York address 
is worth to a firm equally as much, and New York has no government 
offices, but again a huge accessibility. 


It is probably not even the volume of buildings that gives 
us the clue. After the war most of the volume of buildings was des- 
troyed in some countries. Yet there, where the city was extremely 
accessible from the surrounding region, a new core grew up quickly 
at the (extremely accessible) centre. In St.Louis, U.S.A., I suspect 
the opposite is probably the case. The centre is no longer very 
accessible, and even a great volume of buildings can not stop decay. 


Of course the existence of fine and historically popular 
buildings like in Rome or in Sienna also has its influence. So has 
the existence or nonexistence of zoning laws. Nevertheless it is 
probably true to say, that the cores of huge metropolises the world 
over, are created by huge accessibility in that spot. 


The existence or nonexistence of an inaccessible ring 
around the highly accessible core of some metropolises like in 
Sydney, or London, with its strictly concentrating effect on private 
business there, is a further point apparent even in a most crude 
investigation on accessibility, but not manifest if we look in terms 
of transport only. 


We have given great attention to this matter at the 
University of Sydney, N.S.W., and it seems no exaggeration to say 
that accessibility can do much. So let us hope that the subject will 
gradually attract both, the strongest characters and the sharpest 
thinkers. Our best thinkers to clarify the scientific issues involved, 
and our strongest personalities to create the required patterns of 
accessibility. 
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FIGURE A.2 


THE CONCEPT OF INTEGRAL ACCESSIBILITY 


WE WILL CALCULATE THE VOLUME UNDFR 
THE ACCESSIBILITY SURFACE (SEE FIGURE). 
THE LARGER THIS VOLUME, THE BETTER 
THE INTERCONNECTION OF THE POINT 
WITH THE SURROUNDING WORLD. THE 
VOLUME UNDER THE ACCESSIBILITY SUR- 
FACE THEREFORE MIGHT BE REGARDED 
AS THE LEVEL OF INTER-CONNECTION 

OF THAT POINT, A MEASURE OF INTER- 
CONNECTION WITH THE SURROUNDING 
REGION AND WITH THE WORLD AT LARGE. 
THIS IS THE INTEGRAL ACCESSIBILITY OF 
THE POINT IN QUESTION. 


An example chosen from the City of Cornwall, Ontario. 


100 miles 
1 
(¢) 


Total volume of hillock, 
that is the volume under 
the accessibility surface 
equals integral 


accessibility. —— landmarks cubic miles 


| 

| 

\ 

(31,400 cu. miles) : 
\ : \ 
| 

{ 

| 


CORNWALL eee 
EN AF: 


IN FACT WE WILL FIND THAT WE HAVE TO 
DISTINGUISH TWO TYPES OF CONCEPT, TWO 
DIFFERENT KINDS OF ACCESSIBILITY, THE 
THE RELATIVE ACCESSIBILITY (OF TWO 
POINTS) AND THE INTEGRAL ACCESSIBILITY 
(OF ONE POINT). THE RELATIVE ACCESSIBI- 
LITY OF TWO POINTS AS A MEASURE OF HOW 
INTER-CONNECTED THE TWO POINTS ARE 
WITH EACH OTHER OR HOW ACCESSIBLE THE 
THE TWO POINTS ARE FROM EACH OTHER, 
THE INTEGRAL ACCESSIBILITY OF A POINT 
AS A MEASURE OF HOW INTER-CONNECTED 
THAT POINT IS WITH THE REST OF THE WORLD, 


NORMAL INTEGRAL 
ACCESSIBILITY OF 
CORNWALL WITHOUT 
HIGHWAY 401 


WE CAN EXPRESS IN CUBIC MILES THE VOLUME UNDER THE 
SURFACE OF ALL RELATIVE ACCESSIBILITIES (RELATIVE TO 
POINT "'k'')} THIS WILL GIVE THE INTEGRAL ACCESSIBILITY 
OF THAT POINT IN CUBIC MILES. 


INTEGRAL ACCESSIBILITY IN CUBIC MILES: 


Total volume of hillock, : 
that is the volume under 
> the accessibility surface 
equals integral ( landmarks 
accessibility. ; 2.00— 
(53,100 cu. miles) Re 


a 


v4 =e i BYP connwarr, 
/ | Lea ze: 


20- 


2 ; 
ii digs aeeer re “- 
ma wl ee NORMAL INTEGRAL 
ee ee ce 


ACCESSIBILITY OF 
CORNWALL AFTER 
OPENING OF 
—1% ; HIGHWAY 401 
100 miles 
3 


0 


TO THE MATHEMATICAL READER WE CAN SAY, THAT THE 
INTEGRAL ACCESSIBILITY OF A POINT IS ESSENTIALLY A 
SCALAR POINT FUNCTION, DEFINED BY THE INTEGRAL OF 
ITS RELATIVE ACCESSIBILITIES. 
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THE CONCEPT OF ACCESSIBILITY 
UNDERLYING IDEAS 


The concept of accessibility is neither carnations 
nor apples, itis a concept. Like the notion of a distance or the 
idea of temperature, the concept of accessibility is a species 
of its own and in fact we will find that we have to distinguish 
two types of concept, two different kinds of accessibility, the 
relative accessibility (of two points) and the integral accessi- 
bility (of one point). The relative accessibility of two points 
as a measure of how inter-connected the two points are with 
each other or how accessible the two points are from each 
other, the integral accessibility of a point as a measure of 
how inter-connected that point is with the rest of the world. 


Now it would be inconvenient to gauge distances in 
degrees of Fahrenheit or temperatures in ounces. Similarly, 
we need one special unit to measure our relative accessibility 
and another unit to measure our integral accessibility, and 
to say it straight away we will measure the relative accessi- 
bility in percents and the integral accessibility in seamarks 
and landmarks. 


We will say that the point we are in at a given 
moment is to us 100% accessible, that is, its relative accessi- 
bility (relative to itself) is 100%. For example, if we will 
speak of the relative accessibilities, relative to Balmoral 
Beach, Sydney, we will say that the relative accessibility 
of any other place in the world (relative to Balmoral Beach) 
is a greater or smaller part of 100% according to whether it 
is easier or more difficult to get there from Balmoral Beach. 
The reasons why some places might be less accessible from 
Balmoral Beach are, of course, numerous. For example; 
time necessary to get there, cash involved, legal restrictions 
to travel or import, capacity of transport system, etc. 


To the mathematical reader we can say that the 
relative accessibility is in principle a frequency function, 
with the mode in the point of departure or arrival. 


The measurement of integral accessibility is, 
unfortunately, a little more involved. It is not absolutely 
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necessary to know more about the unit of integral accessibility 
at this stage, but it requires only a little additional effort, and 
it helps to complete the picture. We will calculate the volume 
under the accessibility surface( (see fig. UP2-1). The larger 
this volume, the better the inter-connection of the point with 

the surrounding world. The volume under the accessibility sur- 
face therefore might be regarded as the level of inter-connection 
with the surrounding region, and we will say that a point has an 
integral accessibility of one landmark, if it is as inter-connec- 
ted with the world as our standard. We shall say that a point 
has an integral accessibility of one cubic mile, if this point is 
so inter-connected with the rest of the world, that say 10 square 
miles of the world are each 10 % accessible and all the other 
square miles of the world zero % accessible from our point, or 
alternatively, if from our point one square mile were 100 % 
accessible. 


It has proved important for clarity of thought, to ha- 
ve two versions of the same-size unit, seamarks where sea trans- 
port is involved, landmarks where it is not. Seamarks and land- 
marks are not freely interchangeable, and the situation bears of- 
ten resemblance to mathematical functions of a complex varia- 
ble, we have several different values for the same point, and 
seamarks and landmarks must not be freely mixed. The integral 
accessibility in seamarks is in many important cases the larger 
one by far. (See fig. 007 of the main report). 


Once we then have the relative accessibilities and the 
integral accessibility of a point, it is, of course, a simple and 
easy matter to multiply it by the capital investment within its 
reach, the number of jobs, the population figures, the industrial 
output, the agricultural production or any other factor we happen to 
be concerned with at the given moment. 


To the mathematical reader we can say that the integral 
accessibility of a point is essentially, a scalar point function, 
defined by the integral of its relative accessibilities. 


To illustrate - we might find, for example, that 
the integral accessibility of the core of a metropolis like 
Melbourne or Buenos Aires might be, say 2,000 cu. miles , 
because 10,000 square miles may be found 20% accessible. 
We might find that the integral accessibility of the North tip 
of Hayman Island in the Great Barrier Reef is only 0.4 cu. 
mls., because only 2 square miles are 20% accessible. Or 
again, the integral accessibility of an advantageously located 
neighborhood shopping establishment might be 1.5 cu. miles, 
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because 3 square miles are found to be 50% accessible. Ora 
cornerstone, like Singapore, might have an integral access- 
ibility of many thousand seamarks, but only few landmarks. 
The town planner is, of course, usually more interested in 

the landmarks, the British Admiralty might be more interested 
in the seamarks of Singapore. Again, the yachtsmen competing 
in the Sydney to Hobart Yacht Race are most concerned with 
the relative accessibilities of various points relative to Cape 
Pillar’ and relative to Hobart. 


Illustrations Number 1 and 2 of this chapter 
give the normal relative accessibility in percents. Illustra- 
tion number one also shows the integral accessibility in 
both cubic miles and in landmarks, the figures in the illustra- 
tions number 3, 4 and 5 of this chapter give the integral 
accessibilities in seamarks. 


We still have to deal with two further subjects here 
and now - with distances shrinking along communications, and 
with the concept of a range. 


THE NO TIONIO RSHRINKING 
DISTANCES 


This is not anew concept. It has been known for 
some time that since the introduction of fast mechanized trans- 
port, distances have shrunk along communications, and our 
factor ''L'! tells us how much they have shrunk. If they have 
shrunk tophalf, our factor Lj" is 234f they havevshrunk to 
one; fifth,.our factor '\L''is5,.etc.. The conceptottheswolume 
of accessibility under the accessibility surface which results, 
tacitly involves the notion of equivalence of the accessibility 
from large distant areas of low rel. acc., and of accessibility 
from small nearby areas of high rel. acc.. It assumes that 
100 square miles 2 % accessible each, have the same weight 
as 4 square miles 50 % accessible each, and this in turn is only 
acceptable, if the principle of convergence of integral accessibi- 
lity is adhered to, which we shall deal with presently (see pa- 
ges 88 to 91). Outside the limits of this principle, distant areas 
are given undue weight, and the effects of nearby areas of high 
accessibility is underestimated. Beyond the limits of this prin- 
ciple of convergence of ].A. are-all the underlying assumptions 
in which more accessibility is generated by distance, than des- 
troyed by distance, and in a consequential analysis we always 
get infinity for the integral accessibility of every point. 
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TO EACONGEP TOR -ALRANGE 


Theyconcept of a range isyalso not veryanewee Umass 
been known for a long time that phenomena often cover a certain 
range. The distance we can travel for recreation on a Saturday 
afternoon, the ranges of various aircraft types, the distance 
milk is delivered, the area covered by the firearms of a battle- 
ship, or the distances determined by the time and fares people 
are able and willing to afford for daily travel to work, are some 
examples, | In our study we will reserve the letters WR” and 
''r'! to denote such range. So whenever we will see an ''r¢'! or 
'R3'' in our analysis, we will know that a range is involved, no 
matter how camouflaged its existence or how involved its influence. 


Some of the ranges used here in our Cornwall work are: 


0.14 miles (or 600 feet)in survey of non-conforming uses, 
0.50 to11.00) miles, meighborhood aceessibilities, 
7 and 20 miles with regional accessibilities around Cornwall, 
100 and 2,000 miles, medium-range accessibilities of the 
St. Lawrence Seaway, car traffic accessibilities 
and the effect of the building of highway 401, 
600 and 12,000 miles, Global accessibilities, of the 
St. Lawrence Seaway. 


We see, that each set is about six to twelve times larger 
that the preceding range, and such five sets of ranges can cover our 
investigations in equal steps, from a smallest, local scale to the 
largest Global size. 


We are now prepared to calculate integral accessibility. 
We will first express, in cubic miles, the volume under the surface 
of all relative accessibilities (relative to a point). This will give 
the integral accessibility (of that point) in cubic miles. Herewith the 
laborious part of the work is done. (See fig. UP2-02). 


Under circumstances we will wish to compare patterns 
of integral accessibility. In these cases it will be usually desirable 
to have a more absolute unit. We shall then select a measure in 
seamarks or in landmarks. The volume under the accessibility sur- 
face of the minor range can serve as our standard, and we shall di- 
vide all the volumes by that measure. We will then say, that a point 
has an integral accessibility of five landmarks for example, if the 
volume under its accessibility surface is five times the volume un- 
der the accessibility surface of our standard range. The concept of 
a range is a cornerstone in any investigation into accessibility. 
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The total:volume under 
this accessibility surface 
equals integral accessibility 
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INTEGRA ZAC GCESS BILE YON PEEPS 


There are researchers who would like a precise 
exposition, but in simplest terms, of the principles of investiga- 
tion into accessibility ) efhese readers can find their joy on the 
following fifteen pages, the author hopes, Other investigators 
might perhaps prefer to skip those tedious 21 steps to integral 
accessibility, and join us on page 84. 


Bi gS Pe Re 


We take a map, mark a place with a green cross and 
CallhiteY Start: 


The map we choose must obviously depend on the 
range we are thinkingsin, 1 we) aretinterestedmnm local accessibil- 
ities, we will use a local plan. If we want to find the accessibilities 
in. Brazil, we will use a map of Brazil. To investigate the accessi- 
bilities of the Australian continent, we might choose a map of the 
South Pacific:? To studythe Global accessibilimessotiicuom 
Lawrence Seaway, we might use a Globe. 


POOTNO TE: 


There: might beraslittlesmmoresthantmcetcaiieseye in 
the procedure described here.” It has been possitblerto condence 
other most important mathematical issues involved into the 
chapter ''Principle of Convergence of Integral Accessibility". 
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So we have taken our map, selected a point, 
marked the point with a green cross, and called the place 
Our start. 


DEGONDVSTEP: 


We mark another place on the map and write 
an arbitrary percentage to,1t, say 16 per cent. suns 
we will say, is the relative accessibility of the second 
place, Crélative to%ourlstart. 


LHI D STEP: 


We mark a further (third) point on the map and 
observe whether it is more accessible from the start 
than the second point or less. Say it has turned out to be 
less accessible, so we have assigned it 6 per cent of 
relative accessibility. We write this number down at 
the point. 


POURTH OfEr* 


We mark another, (fourth) point and do the same, 
writing down at the point the relative accessibility, say it 
turns out to iberl2 iperszcent. 


FLECPH OS TRE: 


We select at random twenty points on the map and 
write at each point the relative accessibility relative to 


our start. 
SIXTH S PEP: 


We select at random any large number of points 
and write down their accessibility relative to the start. 
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SEVENTH ISTEP: 


We join all the places of equal relative accessi- 
bility, that is all the places with the same number by a 
green line, so’ getting a sort of green contour map of 
equal relative accessibilities relative, to the green start. 


It 1s quite possible that these lines of equal rela- 
tive accessibility will be very closely related to the lines 
of-equal travel time from our Green-start 


EGE rad 2: 


We choose"a second™start aldvimark it oy 2 red 
Cross On OUr map. 


NIN Lee: 


We select a great number of points, note their 
relative accessibility relative to our: second start, and 
join all points Gt "equal relative accessipility by red vines 
DO We ger another, red Contour umap. 


ING big e ore 


We choose a third-start. and mark it with a biue 
Cross. 


Fae VN rio eee 


We draw with blue pencil the lines of equal relative 
accessibility from our blue start. 


of Sei SW spi Rg gs ed ee a 


We choose a further™start, mark 1t*withea purple 
cross and draw with purple pencil the timestor equal-relative 
acceseipility. 
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VAHL DE EN DES PEP: 


We mark a yellow start and draw in yellow the 
lines of equal accessibility. 


FOUR TEENIE STEP: 


Wie séléct a great nuinber otvetares.sinaria tacm 
each in a different colour and draw the lines of equal rela- 
tive accessibility to each start in-the appropriate colour. 


As a result, we now have a number of coloured 
starts, each one surrounded by coloured Contour limes 01 
various shapes and sizes. Lines of different colour will 
generally overlap, Jike in actual life, but thiseshoula nor 
WoOrEty Us lor the moment. 


Bee EN Pl ie 


We observe again that we have got a number of 
starts with contour lines of different sizes around them, 
and we select say the blue start with the blue contour lines 


as our standard. 
SIXT EB ENTE cl ee: 


We observe for example the yellow contour lines, 
and find, that the area enclosed by each yellow contour 
line is, say twice the area enclosed by the corresponding 
blue contour line. So we conclude that our yellow start will 
be more accessible from the surrounding area. Perhaps we 
will assign 2 marks to the yellow start. That is,we will say 
the integral accessibility of the yellow start is twice as large 
as the integral accessibility of the blue start, consequently 
we will write in black ink the number 2:00 to our yellow 
start,-and the numberii*00 to our Dive stare. 


“a 
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SEVENTEENTH STEP: 


We examine the red contour lines and find that 
the areas enclosed by each red contour line are 1.6 times 
the area _ enclosed by the-corresponding blue ones, SOjwe 
say that the integral accessibility of the red start is 1.6 
times our standard, and we write in black ink the number 
1.6 to our red start. 


EIGHT EBRNI Pore: 


We compare the green contour lines with our 
standard and conclude that the integral accessibility of 
the green start is say 0.6 times the integral accessibility 
of our blue start. We write in black ink 0.6 to our green 
start. 


NINE TER NEE SOLER: 


We take the purple start and find its integral 
accessibility to be 2.2 times our standard, and we write 
in black ink 222. 


For illustration we have chosen here the area 
as our criterion, but we could have equally well chosen the 
number of inhabitants, tc. as mentioned on page 74, 


TWENTIETH SleP: 


We find the integral accessibility of each one 
of our starts, and write them in black ink? 


WEN TY SPIRO Pie: 


We join all the places of equal integral accessi- 
bility by a black line. We have herewith arrived at a different 
contour map of our region. We have drawn the map of 
integral accessibility. 
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TWO BRIBE WAYS TO uN TEGRATTACGCMo SL DuELT Y 


There are other ways Of arriving atine samc 
result. The following one might be a hélp to some readers, 
as the description is short. 


1) We have an electronic computer select at 
random half a million points around the green start, find 
for each point its relative accessibility, relative to the 
green start, and add up these rélative accessibilities. 


2) We have the computer select at random half 
a million points around the red start and add up their rela- 
tive-acceés sibilities: 


5)" Wev-have®* the! procedtre*repeated ior cach 
start, so petting a different totalsior cacimctar. 


4) Finally we join all the starts of the same 
total and arrive at our contour map of integral accessibility. 


To‘déscribe-théesé four voperations is quick. In 
actual practice, however, the electronic computer oilliac 
of the Sydney University gave more exact results ina 
shorter computing time by a straightforward integration 
along the line of our 21 steps. 


To the mathematician our procedure is nothing 
new, and he would say that we have simply been determining 
a scalar point function in finding - by double integration - 
the volume under a relative accessibility surface. 


» 
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A mathematician would probably describe the 
step as follows: 


A WhO SPonlel 4 


We have assigned a relative accessibility surface 
to €achspoints 


DiheS he EIAs doe 20 


We have found by double integration the volume 
under the accessibility sumtace, (hence intesralvacecesaioi lity). 
The result, this volume,the integral accescioility etc 2 
scalar which will be generally ditterent,101 ditierenrt pomtc. 
the integral accessibility is therefore a isealar wool minctions: 


c) STEP 21 


We have joined all the points of equal integral 
accessibility, so showing up peaks, depressions, gradients, 
and other features of integral accescapiliiy. 


Had this been done for the area around Kuinder=- 
brugg, it would have shown up, that at present the most 
accessible place in the vicinity is Lyttelgeest. Moreover 
it would also have suggested the steps necessary to change 
the situation and make Kuinderbrugg the most accessible 
place in the surrounding area. 


An analysis of this kind carriedjouttor the London 
Region results in the picture of integral accessibilities 
shown in figs. UP2.10 and UP2.1l, which were submitted 
in 1959 at the Town Planning Summer School in Southampton. 
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Thesinte gral accessibilitiessrest Ling irom 
a few groups of typical transport patterns were analyzed in 
sydney, Australia.” Fordack omspacesmve include here only 
onerexample wand we seleempatterm "bi, because it, is7an 
illustration of a typical peak generating concentration. 


In an age when we are connecting our Globe by 
miflions of Horse Power.in transporm, a clear-cut concept 
of accessibility mightiperhaps even give us/an interesting 
new insight into the reasons which seem to be subconsciously 
actuating nations, if we observe the movement of populations 
ia, the lichimotmmitcoralaccessiol mty. 


tt 


AVMVAS AONAUMVT “LS AHL AO eS 
ONINGAdO ZHL WOUA ONILTNSAY ae ES 
ALITIGISSHOOV TVUYOALNI TVWUON 


ot 


skeMmiojyem fo 
utaisASg soyey .e0InD 


ye oes J ala 4 syieuiess Tee / 
eee < . J f 
TIVMNUYOD >Y | ah NS @ | 7 
s DN aU} JO 9dUd}STXS 94 


Ave (lees 
VaNLNOW SP a la Es AS oe eR eUtep Ss OT’ wiory SuTTnseY ‘V°I'N 


Pees 7x 
/ (a 


of 


“AL MoH ia ee 
WVITTIM Luo0d 


preogess OTJUeTIV SyrTeUeIS 9G'°Z 
eu} jo Aytuitxoid ou} 


Woz Zu[NseY “V"I'N 


syrewuresegg) '¢ 


SyIeUIeSS [¢°6 


x 
“ 
tn 
a 
of 
U 
a> 
tn 
< 
< 

5 ~~ 


UPZatses 


PRINCIPLE O F CONVERGENCE 
OF INTEGRAL ACCESSIBILITY 


nThe existence of the limit; the convergeneerct 
integral accessibility 1s one of the cardinal points 
of our work on accessibility. '' 
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THE PRINCIPLE OF CONVERGENCE 
OF INTEGRAL ACCESSIBILITY 


Integral accessibility is always convergent. In other 
words the sum, the integral, of all the relative accessibilities of a 
point is limited. That the integral accessibility of no place on this 
planet is at present (1955) large beyond all bounds is an empirical 
fact, because experience shows, that even the global integral access- 
ibility of places like the port of New York or the port of London has 
Psy lindits*. 


We *can*therefore set 1) downras=an axiom thatthe 
integral*accessibility offany point is a ¢onvergent function. W e'cah 
resgara it-as an axiom that the integral ot all the relative acceccibilitves 
Olja point tends to a limit, and only such functionssaresto pe used as 
accessibility functions which satisfy this requirement. 


To illustrate: Linear and inverse linear proportionality 
is out. “Functions whosé firstimoment telativetto the origimmc. finite 
arev’all’right> ‘Functions’ that do not run*taster towzerorthan theanvernce 
square of the distance are not good. Most of the frequency functions of 
the Pearson system are suitable. The inverse of the fioure seriesion 
page 67 of the introduction, based as it is on the normal function, will 
stand this test. 


Among the group of suitable functions we will restrict 
our investigations here to the following three functions of (relative) 
accessibility: 


The ordinary rectangle, 
the normal Gaussian Err -function: 
2 Pe 

exp (=r ) of the’ theory of probability, and 

the exponential function: 
-r 

e 

Consequently we will speak of crude, normal, and 
exponential accessibility. We call the first kind of relative accessibility 


(on the top of figure UP2.05) ''crude'', because we paint here only black 
or white, fully accessible or entirely inaccessible. The relative 
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accessibility of two points is here either 100% or zero. With adminis- 
trative-regulations, like fare limits for weekly tickets, boundaries of 
customs duties, zoning regulations etc., the situation is often of this 
sharply delineated type. The relative accessibility is here crudely 
supposed to be everywhere up to the limit of our range 100%, and zero 
anywhere beyond the range. 


In the normal and in the exponential function the access- 
ibility is falling off much less abruptly, I would say much more naturally. 
The reader will notice that the relative accessibility in a distance of one- 
and-half ranges is still about 10% in normal accessibility, and the value 
is still 10% in a distance of two-and-half times R, outside our range in 
exponential accessibility. This is in accordance with the experience of 
life, where limitations presented by distances are usually not sharp, 
but gradual. 


The first-type ‘of relative accesSipilifiesers thereiore a 
case of sharply defined boundaries, the lowermost variety a case for 
phenomena with very vague limits. The normal relative accessibility 
in the middle of the illustration is for our purposes a well balanced case 
between these two extremes. (Viz. page 9l). The integral accessibility 
of each one of these functions is convergent. 


The principle of convergence of integral accessibility can 
be looked upon as the concept of range expressed in mathematical 
language. Or more correctly; the concept of a range is one of the things 
automatically taken care of by the principle of convergence of integral 
accessibility. 


Encircling every start there always exists at least one 
closed region (range) in which the divergence of the gradient of relative 
accessibility exists. In other words, unlike gravity, which is not 
annihilated but only spread over a larger area, or unlike light in emply 
space, accessibility is destroyed by distance and there is in being around 
every point a closed belt in-(or a closed curve on-) which: 


div grad (relative accessibility) > 0 


The existence of the limit, the convergence of integral 
accessibility is indeed one of the cardinal points of our work on accessibility. 
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Figure UP2-05 


The principle of convergence of integralbvaccessibility.stine 
law to which relative accessibilities have to conform, can be regarded 
as the concept of a range expressed in mathematical language. This 
illustration shows three ways of expressing relative accessibility within 
the iramework of that rule: 

J) ‘The ordinary rectangle, ay 
2) the normal Gaussian Err-function Besa 

of the Theory of Probability, and 
3) the Exponential function. 


The first is a case of sharply defined boundaries, the last 
one a case for phenomena with very vague limits; the normal accessibility 
function is a case "in between'!. The integral accessibility of each of 
these three functions is convergent. The existence of the limit, the 
convergence of integral accessibility, is indeed one of the cardinal points 
of our work on accessibility. 
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NORMAL RELATIVE 


ACCESSIBILITY 


A tew remarks to a theory of 
normal relative accessibility 
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Figure UP2 - 06 


Accessibility purely on a time basis: 


-(b + g)é 
rel. accessibility =. Looe 
It is however not the most general case, because not always 
3 hours of travel plus one hour of walk, equals 2 hours of 
travel plus 2 hours of walk. The equation employed for expressing 
accessibilities then has to take account of this fact. 


igure Ure. 0)/ 


An accessibility surface with possibly the most general 
application is: 


GER A = loo S 


Such accessibility function is the one underlying the chapter 
Accessibilities of Transport Patterns. The case illustrated 
shows in per cents the normal relative accessibilities, relative 
to a start on a line of communication. 
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Increasing 
pedestrian range | 


Coma shaped | 
pedestrian range 


Constant 
pedestrian range | 


Figure UP2-08 


Combination of two ranges along a line of 
communication with shrinkage of distances 'L", 
(see pages 73 to 76, and 92 to 104). 


a! 


SRE CIE YVINGsGHe Rea N Gis 


the science i1ection writerm vc thurs larkesnas clven 
us a vivid picture of the moving highways of the future, *) and ''the idea 
is so beautiful, and such an improvement on conventional schemes, that 
it will be a great pity if it turns out totally impossible''. Instead of a 
road you have a conveyor belt. The ideal conveyor belt would be one 
that has a smoothly increasing speed-gradient from edge to the centre, 
so that there are no sudden jumps in velocity. The flow of a river 
exhibitssthissind OL :behaviour:. 


Perhaps local electric, ‘magnetic or otters veldcmmrcht 
produce an anisotropic effect on a fairly thin layer of a powdery or 
liquid substance "'X'' supported on a fixed solid base in which the 
necessary polarising fields are generated. These fields give ''X"' its 
rigidity in the verticalsdirection and also impart ine desimeds velocity 
gradient across the strip. You can step on the edge with perfect con- 
fidence because it is almost stationary, but if you walk towards the 
Centre’ OL the oclt wy OU will experience a simootn and stedqyveine heise 
im speed, untilsyousreach) the Express sectione At thesencmo mice rcad 
the flow is reversed via roundabout. Or the field could be switched off, 
substance 'X' would revert to a normal, well behaved liquid or powder 
and could be pumped back to the beginning of the circuit through pipe- 
lines. What would be the normal relative accessibilities around such 
CONnVeyOr "Delt? 


We have to define here the normal relative accessibility 
of two points which are both near a line of communication. To get 
from our start to our destination we are to use in succession two (or 
more) means of transport. Consider the sequence: pedestrian walk 
from a start to the conveyor belt, followed by ''c'' miles of travel on 
the moving highway, finishing by a second walk from conveyor belt to 
destination. We are dealing consequently on occasions, with a repeated 
combination of two (or more) ranges. 


Footnote: *) 
See Arthur C. Clarke: 


"Profiles of the Future'', London 1962, pages 36 and 37 
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We shall have to consider three ways of specifying a 
range along a communication, two extremes and a middle course 
between the two antipodes. 


Pirst sextrenié} vals peciticationio1yasran ge: Onga time 
basis, an extreme because the minor range is decreasing in this 


specification, 


Second , the! opposite extrenie, anew hice namnor 
range is slightly increasing with the distance, and 


Third, a compromise specitication, withstive minor 


range constant along the line of transport. 


TIME BASIS (DECREASING PEDESTRIAN RANGE) 


To start with, det us"assume we are onsvitgingsround. 
We stand in the middle of the Australian bush. Endless grassy plain 
in all directions. It is a warm sunny autumn afternoon, the groups 
of silvery gum trees shining grey at intervals as far as the eye can 
behold. Within an hour you can walk 3 miles in any direction. What 
can we reach within an hour? What is the shape and size of our (one 
hour)irangée ??-The area accessible isnow ‘ol courseéla cuclideantcircle 
with a radius of 3 miles. 


Now let us imagine, such conveyor belt 2,500 miles 
long, running east-west has been established through our point 'A' 
overnight by a stroke of magic. The middle section is moving ata 
speed of 45 miles per hour. Today, along the conveyor belt, we can 
reach with the same amount of trouble 15 times as far as yesterday, 
Everywhere off the conveyor belt we still can cover in an hour 3 miles 
toward any point of the compass rose. Distances have shrunk as a 
result to 1/15 in the east-west direction along the communication. How 
do we get, in per cents, the relative accessibility of any two points, 


say from 'A' to "Be 2 


To ask what is accessible from 'A' has no meaning. All 
we can answer is, that today, in the 20th century, any point on our globe 
(and many a place beyond) is accessible from 'A'. It is an entirely 
different matter if we specify a range, say by asking what is accessible 
from 'A' within an hour. This question can be answered. 
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So first we have to specify a range and there is now the 
possibility of defining relative accessibility strictly as a function of 
the timeninvolyed in reaching | BYeirom:s JAN. Let us imecine we, are 
investigating what is accessible within an hour, what is inaccessible 
within an hour, what is more accessible within that period and what 
is less. That means we have specified our accessibilities by a range 
on the time basis. The lines of equal relative accessibility would 
here, of course, be straight lines, runnimgseta slight angle 


[gO Sm Ree = vee era el og, 


O 


to the centre line of the east-west communication (see figure UP2.06). 
This.is.one extreme’ of the possibilitiesiof definition. 


The formation of the inverse, within the framework of the 
principle of convergence of integral accessibility, is now comparatively 
straight forward, as we are dealing with one range only, and the 


Z 
Relea CC. ee Onl =e eee 


(where tis the time of travel invnours), 


Now ib has beenppointed outGin tne thirties bysblunmy ©. 
Blum: Stadtebau, page 191, Julius Springer, Berlin 1937), that the 
pedestrian range is for a given trip.increasing with the length of the 
journey. It follows that travel time and walking time are not necess- 
arily additive. Ten minutes walking plus twenty minutes travel by tube 
is not necessarily equal to thirty-five minutes walk plus fifteen minutes 
travel. Does this appear paradox to someone? If we accept the pro- 
position that the pedestrian range should be increasing with the length of 
the journey, we get under circumstances the answer that the relative 
aceessipilitysol point ''B'! from WAU ns lavcersthan moeerelativeraccecc— 
bility ot tAs" trom! B yan thesopposite trip. We need not view this with 
concern. In fact we find such situations often in everyday life. A 
windward island in the Caribean is by yacht less accessible than a down- 
wind harbour. The Peak of Ben Nevis is less accessible from a point 
on the Loch, than the relative accessibility of the very same two points 
down hill. 


INCREASING PEDESTRIAN RANGE 


Blum is tacitly assuming a linear proportionality 
between the length of. the trip and the pedestrian range. The relation- 
ship of the two ranges which follows is shown in fig. UP2.08.1. The 
resulting normal relative accessibility of two points which are 
both situated on a tube station ''c'! miles apart would then be: 


rel. aec, = loo @ 


and the relative accessibility of a destination which is to be reached 
by a "'c'" miles tube trip plus a walk of'b" miles at the end of the 


rel. aeec, = eae 


In practice you would perhaps avoid a singularity, by not choosing a 
Zero pedestrian range in the start: 


Eye ere) 


rel. ace, = \|loo € 


The lines of equal relative accessibility from a point on the line of 
communication resulting on the above basis, are shown in fig. 31, 
pace l/Z2vot the main teport. 


Objections might be raised against the linear correlation. 
It can be said that the pedestrian range is probably increasing up to 
the travel’distance Lr _, and decreasing thereafter, as shown in figure 
08.2. The differences in integral accessibility which result, are 
however again small. The author has found in practice, that the normal 
integral accessibility of existing metropolitan transport patterns based 
on figure 08.3, do not differ enough from those on another basis to 
warrant a pursuit of two or more different sets at this stage. 


The figures are also further removed from those obtained 
solely on a time basis, we have approached the other extreme in the 
group of possible definitions of relative accessibility. 
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MINOR RANGE CONSTANT 


If we wish one, single value to represent the most 
general case, then the definition set forth in table 75, (page 102), 
is the one we are after. In an investigation involving two 
ranges, a longer range along a line of communication and a 
shorter range everywhere else, off the communication, we can 
proceed as follows: 


We keep both ranges constant. The small range is 
eae the large range is RA = Lr,. 


Expression for the N.R.A. of two points: 


715.1 Start “a" miles away from line of communication, 
destination on line of communication. 


75.2 Start on the line of communication, destination ''b'' miles 
away, off communication: 


~(2)? 
N.R.A. = looe n 


75.3 Start and finish both on line of communication ''c'' miles 
apart: 


NEKO OOS 


These are’ the simpler situations ,assthere is really 
a single range involved in each case. The reader will recognize 
the repetition of the above terms in the exponents of the following 
expressions for a combination of ranges: 
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75.4 Journey from start "A'' to destination ''B"' consists of 
"a'! miles to reach the transport line, followed by ''c'' miles 
along the line of communication: 


NR Ay ie, loon: Th LT, 


75.5 Start on the line of communication, to reach destination 
we travel ''c'' miles along transport line and finish by reaching 
destination "'b'' miles away from this line of communication: 


ave Diaz 
ee 
N.R.A. = 100 € 


75.6 Start is ''a'' miles away from communication, destination 
is 'b'' miles away from communication, line of communication is 
being usedstor: Wc)"; miles: 


Bf cae teas, 5 


The reader might now wish for a graphic representation of the 
above equations, and the illustrations UP2.02 and UP2.07, or 

the lines of normal relative accessibility of Cornwall, Morrisburg 
or Bonville in the Regional Plan can serve as examples. 


Let us examine the accessibilities established by 
shipping on a world-wide scale on our globe: 


= 12,000 miles, 
600 miles, and consequently 
= 20 = the shrinkage of distances, 


tt 
I 


that means, the range of land transport is again assumed constand, 
600 miles, independent of the length of the sea journey. 
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The relative accessibility of any two places of this sea-encircled 
planet of ours, is then given by: 


_f atby (Se Wek 


Pity eee 
N.R.A. = 100 e oo gate 


and the accessibilities based on this accessibility function, resulting 
from the opening of the St. Lawrence Seaway, are shown in figure 
UPZ.09 of this chapter. 


The integral accessibilities resulting from an integration 
of this function on a global scale can be seen in figure 009 and 007 
of the main report. The high integral accessibility of the coast of 
continents is shown there forming peaks. This is because today's 
feeder services to shipping are focused according to patterns A, B, 
C, D, or E, (see pages 133 to°2l2 of the main report). Should the 
hovercraft become the dccepted means of ocean travel of the future, 
the high level of integral accessibility would spread along the whole 
coast, because the craft can land anywhere. So the peaks would 
expand sideways into a continuous ridge, and the picture of integral 
accessibility would go over from fig. 007-2, of the accessibilities of 
today, into the accessibilities of fig. 007-1, of the future. Exper- 
ience will have to let us find the ranges R,, and r; of the hovercraft. 
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A FEW FINAL REMARKS 


In the 1950"s the present wricer put. down trempreceding 
few of those considerations which made him select the use of normal 
relative accessibility so often. He has put these thoughts on paper under 
protest, because this manner is not the only way of defining relative 
accessibilities. Any method which will satisfy thesprincipleso: convergence 
of integral accessibility is suitable. In fact planning has to use not only 
one relative accessibility function alone. There is an analogy here between 
probability calculations and and accessibility. The theory of probability 
is also working with a whole set of functions, not with the normal 
function only. 


One very ‘suitable function the writemhas for the time: being 
rejected in favour of the normal Gaussian Err-tfunction is: 


igo 


To -accy == 


Theyreasons here were purely practical. “lewe eniploy the 
normal Err-function, we make use at once of a wealth of computation 
contained in tables publishing this function for complex, as well as for 
ordinary argument. 


Some salient features of this function: 


1), in thosegmost critical places, at the distance equal tome range 
'yro~the function is identical with the Gaussian Err-function. 


2) At the origin it is more flat topped than the normaltirr-iunction. 


3) Beyond the range, towards infinity it goes over into the exponen- 
fialj function e 


Fortunately the choice of the type of relative accessibility 
function is not critical, so long as we stick to the principle of convergence 
of integral accessibility. As expostulated, we have three main components 
determining the level of accessibility: the shrinkage of distances 'L’, the 
range 'R,' and the accessibility function (see pages 71 to 710, androo toro)), 
Of these three elements the relative accessibility function is the least 
influential factor. Be this our consolation. It makes a minor difference only 
to the result, which kind of relative accessibility function we select, while 
conforming to the principle of convergence of integral accessibility. 
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NORMAL INTEGRAL ACCESSIBILITY AFTER 
THE OPENING: OF THE ST. LAWRENCE SEAWAY 
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ACCESS IBILITIEES 


N GR. BRITAIN 
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Fige UBZe0 


We have here a simplified picture of the main features of the 
integral accessibility of the southern part of the’ United Kingdom-= (Page 108), 


In an east-west section the huge integral accessibility of the 
Cityot London falls off to very low. values just outside the centre, ena 110m 
there westward the accessibility is rising again, to reach a "normal"! value 
justipelore Somerset and ithe west coast. 


In a north - south section the areas around Northumberland and 
Yorkshire are about normally accessible from the rect of Britam- sion, 
about Nottingham southward the accessibility starts to fall off, first slowly, 
later with a steeper gradient, but just before we reach the centre of London 
the integral accessibility suddenly changes the sign of her gradient, and 
shoots up to the huge peak in the City of London. 
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Joining all places of equal integral accessibility in our twenty-first 
step (see pages 82 and 85, ) we arrive at an important,contour map of our 
region. We have drawn the map of integral accessibility. 


The above figure shows a plan, as it were, a detail of the contour 


lines of the peak. of figure two. We see here the shape and the precise posi- 
f10on Of Our-column of highest accessibility in Southern Britain.» (pace 100)- 


UP2 -ll 


108 


AGCESSIBILIDY. IN, GREAT BRITAIN 


Our Globe has become highly interconnected by 
modern mechanized transport. The areas of our world have 
become very accessible from each other. To speak of shrink- 
ing) distances has béecomeyaplatitudegm Viet aicrucial=point 15 
usually not appreciated. It is often not fully understood, that 
this increase in accessibility was by no means equal every- 
wheres. iF orrexarmple,y thescentrerolwsondonshas beemmeaderoy 
mechanized) transport morelaccescible tromuiie rest of britain 
than any other point of the United Kingdom. |Therconsequcent ten-— 
dency, the drift towards tne centre of London, is known. 


On our fig, UP2-10 we have plotted in two kind of 
cross sections how accessible various points of England are 
from, thetrest ofthe world ))Thewvertical scale mitnemheienG, 
represents. how interconnected bysmeciamized transport 


various points of this country are, how interconnected by 
mechanized transport with the surrounding country and the 
world at large. We call this the integral accessibility. We 
have here in figure ten a simplified picture of the main fea- 
tures of the integral accessibility of the southern part of the 
United Kingdom. 


We say elsewhere how these values have been 
arrived at. For the present it is sufficient to observe that 
the integral accessibilities in the London Region show a huge 
peak at the centre, surrounded by a strictly concentrating 
ring of low accessibility. It has extremely important regional 
consequences, that some of the most inaccessible places of 
the metropolitan region are in the nearest vicinity of the core, 
immediately surrounding the centre. The highly accessible 
centre is surrounded by an inaccessible ring. 


109 


In fig UP2 -ll we see a plan, as it were, a detail 
of the contour lines of the peak of figure one. We see the 
precise position of our column of highest accessibility in 
southern Britain. 


We-can see that the column is not reallyecizcuian, 
and if we observe the height of our column more closely, we 
seesthat thehighest»pealk is in the eastern part ottie Ciiy- 
There our accessibility is "very hot". The temperature of 
our Lady Accessibility has been raised here by engine driven 
transport to 3900 units of integral accessibility. 


The western part of the column is much wider. 
Thercontour linesyor equal integral accessibility formu meged 
sort of plateau between Holborn and Westminster. The acces- 
Sibilityas here stilimvery high, but not .quiteiacenienoacsinat je 
City... Compared uth our 3900 marks for the peakinithe City, 
our West End plateau would get 3000 units, 


Once we have found the integral accessibility of 
all places of a region and plotted them on a vertical scale as 
in fioure lois Il, and i2, we can observe the intlyenceron 
this accessibility rather clearly. 


The above values are based on a two-hour range 
and are not unimportant. Why do I not want to live in an 
excellent place like: Coventry or Welwyyn® Because Britain 
is so inaccessible from Coventry or Welwyn. Why do I want 
to live in such a disagreeable place as London? Because 
Britain is so extremely accessible from London. 
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The simple upshot of figurel2.lis, that if everybody 
wexé travelling by car only, we need not have any cities at 
all, every point of Britain would be equally accessible from 
the rest of the United Kingdom as any other point. 


If the car were our only means of transport, there 
would be no advantage of having any cities, at least not as 
far as accessibility is concerned. An even sprawl of every- 
thing spread evenly all over the country would do, because 
the integral accessibility for car traffic is constant at eleven 
cu. miles everywhere. 


These 11 cu. miles are an example in which the 
integral accessibility is determined by capacity. The low 
permeability of urban areas for car traffic is setting this 
Piatt 


To be exact, the integralaccessibility forthe private 
car varies within narrow limits around eleven cu. miles, and 
fig. UP2 -13 shows this situation near an Outer London tube 
station. 


As practical experience in other countries teaches, 
we can raise this integral accessibility with great efforts 
and large expenses by numerous expressways to say 18 cubic 
miles . By then we have just about destroyed the urban 
character of the vicinity. We havé removed) tie city) sand 
replaced it by a system of throughfares for cari tratiic. 

And as post mortem investigation shows, the integral acces- 
sibility would still have been everywhere about nine to 
eleven cu. miles if we had done nothing about it. 


So the integral accessibility for car traffic has no 
distinct peaks at all, and if the intensity of development is 
influenced by integral accessibility, then exclusive car trans- 
port would bring about a development corresponding to the 
top left hand picture 12.1, no peaks, no depressions, just an 
€ven spread. 


lll 


Similarly, if development were proportional to accessibility, 
and air transport would be our only means of transport, then the 
development of Britain would become similar to fig.12.2, on the right 
hand top. Everything would flow into the huge peak at London, or into 
the large peak at Glasgow, also a little would concentrate in those three 
dozen small peaks scattered over the country, whereas elsewhere, 
away from these peaks - well there our present day air transport does 
not give you much integral accessibility. 


If all transport but shipping were on strike, then the integral 
accessibilities of the United Kingdom would take the shape of the lower 
left hand figure 12.3, and if we had no other transport but railways , 
then we would get a central area of high intensity, a sharp, high peak of 
accessibility where our railways converge, and accessibility would 
radiate like knotty fingers along the railways out of these centres. 


If development would then conform to accessibility, Britain would 
move within two or three generations toward the forms of figure 12.4. 
We would have huge sharp peaks, with depressions nearby, or without, 
as will be investigated in the following chapter on patterns of accessibility. 


An expert who arrived in Britain in 1959 or 1960, with all the trans- 
port strikes of those years was fortunate . He could observe the various 
components which make places accessible put out of action, one at a time. 
He had a chance of studying the practical effect of eliminating railways, bus 
transport shipping etc., one by one as in a controlled experiment and he 
was in a position to see how much of our life follows on patterns of access- 
ibility. 


SHIPPING RAILWAYS 


mM iteverybody were travelling by car only wmacuingtig aL 
there wouldtbeeno advantage of having any cities™ ... (pagemia)e 


If development were proportional to accessibility, and 
air transport would be our only means of transport, then Britain would 
‘approach the shapes of figure 12.2. Everything would flow into the huge 
peak at London and Glasgow, and the development of Britain would be- 
come within two or three generations similar to the figure on the right 
hand top. 


[Ralltnansport butsshipping werctonistrikess thenmrematerras) 
accessibilities of the United Kingdom would take the shapes of the lower 
Lett hand gicure 12,3. 


If we had no other means of transport but railways, then we 
would get central areas as in figure 12.4. We would always have an 
area of high intensity, a sharp, high peak of accessibility where our 
railways converge, with regional depressions or without, as is inves- 
tigated in the chapter Metropolitan Transport Patterns. 
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Peak of integral accessibility 


at a railway station, 
4o cubic miles 


integral accessibility for the private car 


has no distinct peaks at all. 


Bigs UP2 ome 


The peak in this figure has nothing to do with car traffic, it 
serves as a yardstick. This peak, portraying the integral accessibilities 
near an outer London Tube station, serves as a background against which 
to judge how constant the values are, of integral accessibility resulting 
trom car thrattic, 


Two factors appear on the scene to make for the even integral 
accessibility by private car: 
First the simple fact, that by car you can travel more or less with the 
Same ease in any direction, so distances have shrunk almost evenly 
everywhere in all directions, resulting in about the same integral acce- 
ssibility for every point, 
second, the low permeability of urban areas to car traffic, is setting a 
limit at about eleven cubic miles. 


With car traffic not distance-is the factor, limiting @integral 
accessibility of a point via relative accessibilities, but the permeability 
of urban areas, which allows only a certain amount to permeate from the 
surrounding region to any place. How accessible a place is from the re- 
gion around it, is determined by how much can penetrate through urban 


(and rural) areas. 


If a place were by car more than 11 cu. miles accessible from 
the countryside around it, not everyone could get there by car, but only 
SO many, as would leave the point so accessible from the surrounding 
region, as the point which is made eleven cubic miles accessible by say 


busoOr tram. 


Owing to the fact, that by private car you can travel with just 
about the same ease in any direction, the integral accessibility for car 
traffic is everywhere about equal. Every point is by car about equally 
accessible from the world around it as any other point. Owing to 
the low permeability to car traffic, of urban areas, the height of this 
integral accessibility is more or less fixed at eleven cubic miles. 
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METROPOLITAN TRANS PORT 


PATTERN S 


( Including extracts from 
Accessibility and Employment, 
and Distribution of Populations. 


Abb, U7. Netzechema A Abb, 118. 
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Transport patterns have been established for metropolitan 


Tegions, and these are going to, concern us here: 
divided into five types. 


The patterns can be 


The regional accessibilities are very different if we termi- 
mate allitransport lines ‘at'the centre, and very ditterent wiswe carry 
our communications through. Pattern 'B' and pattern 'C' appear there- 
fore similar only until we start looking for accessibility. 
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Pattern 'G’ is the case \ 
where all the communi- ‘ 
cations are focused on \ 

tOvOne centre bur, and . 

Love iseimiportant, not pes Wie ee: Veo Meee | 
terminating there. 
Pattern "C'1s the ‘alter- \ 

native Of focusing , in —~ 
which all the lines of SS 
transport are continuing \ 
clearly through the cen- \ 
treo the other side of \ 
the metropolitan region. 


sprite) wo (U EV NUS 


Wrongs the overcentrali— 
Zeon in pattern 'B*, with 
the "invisible ,sharply con- 
Coniratine ring “-(p. I21)3 
Pyecontrastain pattern C- 
there is no depression of 


a ae 
. \ 
ee . 
integral accessibility around oe \ 
Cc 


the centre. 
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Ny: Lhe essence of the! situations canspe under stood wit 
we observe, that a businessman 30 miles outside such metropolis 
has a choice of travel without interruption to anywhere within 60 mi- 
‘les (30 miles toward the centre and 30 miles outward) , a man 2 
miles near the centre has his choice limited to 32 miles, (30 miles 
outward, but only 2 miles inward) , and a businessman at the centre 
has a choice of any point of 180 miles (30 miles along any of the six 
PaGiatan) sme serine pL cit). 
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METROPOLIVAN TRANS PORE PATI ERINS 


Metropolitan transport patterns can be divided into 
five types. Une communications of the first two patterns ter- 
fiminate at tie centre. This causes Serious recionalaiscaces| 
The last three patterns continue the relative accessibilities 
Straieht throwen, and terminate ene icommiinicat one ine 
Outer parisso: the metropolitam recion. Our su odivisiomic 
due to Blum.* 


Pattern 'A' shows a ring pattern which has the worst 
consequences, of the lot, Im several cases sme racial imcaroL 
peltern 'Al,have been extended and joined) inte a Centralia! - 
Way otalion, SO going over into pattern io, ema. Ge 


The integral accessibilities aves trem wer yal eneas 
if we terminate all communications at tae Gentre as in patter 
ibe, and very different if we comtinue toe Mmecimoue mime 
centre and terminate our communications on the ininges o7 
the metropolitan region as in pattern 'C'. 


Pattern Di opens up the single cencna| acu no ie 
metropolitan region, subcentralizing the integral accessi- 
bility into-a number of centres, and 16 tieretowesoune quo gece 
pattern 'C', but itis still not the best, because themmerenane— 
between areas on line I and II, and areas on line II] and IV, is 


Gitiveult; 


“wie = O, Blume Otadtebaus, per caer tae er laine 
Soran cer. 1537, 
=*"To use tne term of Mr. J. Faithtull, of the 
Curperiand County Council, Nos We 


118 


a 


“lj 2 rvvo.. 


- 


Slit 2 


TetUo 


_ 


SS 


2) 
; 
+ Bae. 
- : 
£ 


We) 


Lhe three Tecuir eines: snOro Vereen Tai azalon, 
clear diameter lines and easy transit between all parts of 
ine metropolitan region are best tulilica bya olinws pattern 
'E'. This pattern is therefore recommended as a start (not 
asa recipe) for the development of a pattern tor a metropol- 
fan transport system. [he framework otpatterms i can be 
also recommended in dévelopins a neiwoumcl tramscron Dus 
Lines » 


Much, of counse, depends acain om tie raneces 
Weare tninkine in. If the distance: petvecm tre scent coro: 
pattern ‘D'or |’ are insigniticant 11 compat ca mommeuai7c 
OLloun Range ,then patterns {D' and. coroversinioup sera 
Gy. Jf we think in ranges an which tine ciemc ie rvomiac aime, 
Dettetm 1s neglivible, them patteuns seo eesOve to 
pattern (Bi. 


Boe asl RN 

Attempts have been mace to cormecis ie. wore. 
mistake of pattern ‘A’, i.e, the termination o! tee macdial 
Communications oltside the City, with inesresul i ncsaropro: 
intesral accessibility of the core to 1msigmilicamtge cero, 
extendins the,radial communications accordin@ tompai tern 
'BY or 'G! into the core Of the metropolieseamcuy orate 
here into a “Central Railway Station . 


In doing this, however «SOme iran oporisce a G. 
ments appear unaware how different the resulis areut we 
terminate all lines’ of transport im the centre. o! Moe.e117. 
having them return outward over the samiesereuncea cain 
and how different the accessibilities are iiave do moriern— 
minaite our transport lines in the come Olouen ctr opolte. 
but_comtinue thems clearly, throush and germinate oumeoc. 
munications on,the otner Side of tne City tie oltemena mis 
GL Or metropolitan reciom. 
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For the case of all transporimlinesmerminating 
in the centre the situation is summed up in the adjoining 
table, and graphically represented in figure UP2-18. 


This transport pattern creates an enormous peak 
of some 225 landmarks of integral accessibility at the centre, 
surrounded by a ring of low accessibility of some 9 landmarks 
in a radius of about two miles around the centre, and from 
here outwards the integral accessibility is rising again, to 
reach 15 landmarks about 30 miles outside. 


Now this ring of low integral accessibility has 
a strong concentrating effect, because any business company 
who has a choice of placing its office building say at Wynyard 
Square, Sydney, (where all the buses terminate and where 
youCanverrive directly) ;or in the inaccessibleming  cavwen 
Sydney University, where a man from Narrabeen has to make 
his way first to Wynyard Square, like the man of the former 
case, and then try to find some bus or tram that would take 
him out again from the centre, such business company will 
not analyze the transport pattern and the possibilities created 
by other patterns, but will, by commonsense, prefer the 
Centre. The City is surrounded by an invisible, strictly con- 
centrating ring, if all the transport terminates7at te cent. 


In the case of an urban district centre, like Manly 
or Hurstwille (in Greater Sydney), this concentrating effect 
might be desirable if our aim is to concentrate sharply all 
private business there, but it is certainly undesirable ina 
single employment core of a metropolis of more than 800,000 
inhabitants. 


The essence of the situation can be understood if 
we observe that a businessman 30 miles outside such metro- 
polis has the choice of travel without interruption to anywhere 
within 60 miles, (30 miles outward and 30 miles toward the 
centre). A man 2 miles near the centre has his choice limited 
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to 32 miles, (30 outward but only 2 miles inwards) and a 
DUSINeSSimen av tnercentre mas a choice of any point of 160 
miles (30 miles along any of the six radials, i.e. 180 miles). 


So a business away from such metropolis can be 
approached by people from a certain area. A business near 
the centve has justabout malt this caoice, while the choice or 
a business in the centre itself jumps suddenly to a multiple 
of the original value. 


Ifallahe transport facilities terminatein the 
centre, then sc0mesomiicmcoctinaccecoiple places of tie 
metropolitan region are im tae nearest vicinity of the core, 
immediately surrounding the centre. The highly accessible 
centre 1s SUrrouncediby aminaccessible Tring. 


landmarks 225 
me a (L=15) 


— 700 cubic miles 


Integral accessibility 
resulting from 
railway pattern 'B' 


Integral accessibility 
resulting from tram 
or bus pattern 'B' 


landmarks of) G. =8) 
Tayaec’ cubic miles 


| | 
H 


60 


distance 20 
miles 


PATTERN “"B" 


Fig. sUP2-1¢8 


Our figure shows two peaks of integral accessibility, the left 
one generated by railways, the right one resulting from a bus pattern. 
The smaller peak, of 64 landmarks, is the result of focusing a number 
of bus lines according to pattern 'B' on one spot; (Manly or Hurstville 
in Greater Sydney, Australia are examples). 


The leit peak, the tall one, is the result of focusing the rail- 
ways of a region in a similar manner. 


If we focus our railways according to pattern 'B' , then this 
pattern makes the centre 225 landmarks accessible and the places near 
the centre only 9 landmarks accessible. "This pattern createcsam 
enormous peak of some 225 units of integral accessibility at the centre, 
surrounded by a ring of low accessibility of some 9 units about two 
To-three iuniles around that Gentre. "! 


These values are based on a one mile walking distance, ora 
corresponding 8 miles range of travel by bus, or a 15 miles range of 
travel by electric railways. 
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= 
OL. 1959. 


THE EMPLOYMENT 
CORE OF 
SYDNEY 1955. 


THE FUNCTION = 


lo 2 
u=2edel Oly 376 P og7 


= NUMBER OF JOBS 
(IN THOUSANDS 
PER SQ. MILE OF 
BUILT — UP AREA 

T= DISTANCE FROM 
MARTIN PLACE, 
City, IN MILES, 


ryt 
HH HH aie BUILT UP APEAS 


OF GREATER SYONLy 
IN 1955 


SCALE = —\ 
OF MILES=O 1 4 4 


see 


DATA = CUMBERLAND COUNTY COUNCIL, NS W 
L 
eee ae NON eye, Sails 
: 


To compare integral accessibility and employment, we have 
plotted here on the vertical scale the number of jobs per square mile of 
the built-up area of Greater Sydney, N.S. W., The illustration is from 
an employment study of the late Mr. F. Farago and of the author at the 
Cumberland County Council, Australia. To condense this analysis I 
graduated the figures. Now the report consists of four letters and seven 
numbers only. 


The function: 


5 2 
— ( wee : =(noucomens))) 
Meee »2e 4 e ae +" (ame ( ) + Owens 
us = number ot jobs in thousands. 
= = ‘distance ino miles irony centre. 


gives a fairly correct picture of the distribution of employment 
throughout Greater Sydney in 1955. It gives a fairly accurate estimate 
of the number 'u' of jobs, established.per, square mile of the built-up 
area in any place of the County of Cumberland, N.S. W.. 


These values plotted above are therefore not accessibility, but 


employment figures. In our metropolises the relationship between inte- 
gral accessibility and employment is certainly striking. 
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CONSTANTS FIGURE A.3 
PEDESTRIAN RANGE: ry 2 MILES 
SHRINKAGE FACTOR: L 15 

TRANSIT RANGE: Ro = Lrg = 3.0 MILES 


DRAFT OFFICIAL PLAN 1970 OF THE CITY OF HAMILTON 


METROPOLITAN 
TRANSPORT PATTERNS 


TRAVEL PARAMETERS 
= DISTANCE FROM ORIGIN TO REACH TRANSPORT LINE 
= DISTANCE TRAVELLED ALONG TRANSPORT LINE 
= DISTANCE FROM TRANSPORT LINE TO REACH DESTINATION 


Scusic mies Se O CUBIC MILES 6cuBic mites — —curic wie 


Max. N,I,A, at common ¥ 
Same max, value 


terminal (approx. three SRN Tea 
times Standard N.1.A.) eB 


as in 
Pattern B. 


A peak of high N.ILA 
(approx. twice the val 
ue of Standard N.I.A.) 
occurs at each inter- 


N.1.A. peaks occur at intersection 
points of crossing diameter lines. 
Value (height) varies slightly from 
node to node but is generally in the 
order of twice the Standard N.I.A. 


Normal Integral Accessibility (N.I.A.) 
decreases as one approaches radial ter- 
minal. Invisible concentrating ring. 


section of two lines. 
4cusic mies 


Maximum N.I.A, at 


Very lo of } 
intersection of radial Poe relue 1 ot NTA. 


within the core eC - 
i ore reflects di Concentrating ring of low 
rect access by pedestrians 


eect N.I.A. disappears when 

- aly 3 radials are linked through 
the core becoming diameter 

Concentrating ring of low lines. 


ie es N.LA- 


and ring lines. 


Standard value 
of N.ILA. ona 
radial line 


This N.1.A. peak is lower as it re- 
mi flects a branching rather than a full 


node on the transport system. 


N.I.A. remains as long as 
radials terminate at centre. 


Standard ey 


Radial lines extending 
to metropolitan bound- 
ary. Radials terminate 
at ring line. 


oF 


Ring line around oe 


the Central City. 


Four diameter lines 
assymetrically routed 
through the Central City. 


Principal C.B.D. node 


All radial lines pass 
through a common cen- 


All transport lines A roughly symmetrical 


en 
dina central com- pattern of four diameter 


mon terminal. tral station and contin- 
ue through the core to 
terminate on the fringes 
of the metropolitan area 


lines and their four in- 
tersections 


PATTERN A 


THE ACCESSIBILITIES WHICH RESULT FROM 
THE TERMINATION OF RADIAL COMMUNIC- 
ATIONS OUTSIDE THE CITY CENTRE ARE 
VERY UNFORTUNATE. EXCEPT FOR THE 
SHARP PEAKS WHERE THE RADIALS CROSS 
THE RING LINE, OUTSIDE THE CENTRE, 
INTEGRAL ACCESSIBILITY ASSUMES A 
NEGATIVE GRADIENT AS WE APPROACH 
THE CORE, THE LOW ACCESSIBILITY OF 
THE CORE, IF MAINTAINED FOR SEVERAL 
GENERATIONS WOULD NATURALLY RESULT 
IN A DEAD HEART OF THE METROPOLIS. 


PATTERN B 


THIS TRANSPORTATION PATTERN CREATES 
AN ENORMOUS PEAK OF INTEGRAL ACCESS- 
IBILITY AT THE CENTRE, SURROUNDED BY 
RING OF LOW ACCESSIBILITY. THIS 
INVISIBLE RING HAS A STRONG CONCEN- 
TRATING EFFECT, GIVING RISE TO SOME 
OF THE MOST INACCESSIBLE PLACES OF 
THE METROPOLITAN REGION IN THE NEAR- 
EST VICINITY OF THE CORE, IMMEDIATELY 
SURROUNDING THE CENTRE. 


PATTERN C 


BY CONTINUING THE RADIALS THROUGH THE 
CENTRE CLEAR TO THE OTHER SIDE OF THE 
METROPOLITAN AREA, RATHER THAN 
TERMINATING THEM AT THE CENTRE, THE 
CONCENTRATING RING OF LOW ACCESSI- 
BILITY ABOUT THE CORE IS ELIMINATED. 
HOWEVER, THE MAINTENANCE OF A SINGLE 
COMMON POINT OF INTERSECTION WITHIN 
THE CORE CARRIES WITH IS THE UNDESIR- 
ABLE ELEMENT OF OVERCENTRALIZATION, 


PATTERN D 


THIS WELL KNOWN PATTERN OPENS UP 

THE SINGLE CENTRAL FOCUS, SUBCEN- 
TRALIZING ITS INTEGRAL ACCESSIBILITY 
INTO A NUMBER OF CENTRES, AND IS 
THEREFORE SUPERIOR TO PATTERN ''C"'. 
HOWEVER, IT IS STILL NOT QUITE CORRECT, 
BECAUSE THE INTERCHANGE BETWEEN AREAS 
ON LINES I AND II, OR AREAS ON LINES II AND 
IV, IS CUMBERSOME, REQUIRING TWO LINE 
TRANSFER OPERATIONS. THUS, THE 
PROBLEM IS ONE OF RELATIVE ACCESSIBILITY. 


PATTERN E 


THE FLAW OF PATTERN '"'D" IS OVERCOME BY 
AN ARRANGEMENT WHEREIN EACH LINE 
INTERSECTS EVERY OTHER LINE AT, AT 
LEAST, ONE POINT. SUBCENTRALIZATION 
OF INTEGRAL ACCESSIBILITY IS ACHIEVED 
TO AN EQUAL OR BETTER DEGREE, DUE TO 
THE INCREASE IN THE NUMBER OF INTER- 
SECTION FOCI. NO MORE THAN ONE 
INTERCHANGE IS REQUIRED TO TRAVEL 
BETWEEN ANY TWO POINTS ON THE SYSTEM. 


CITY OF HAMILTON PLANNING DEPARTMENT 


March 


1969 


First Edition 
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ACCESSIBILITY AND EMPLOYMENT 


NCities"; sl am: sometimes: told, "justigrow. « Too 
true; and how they grow, along the man-made patterns of 
accessibility, and into other patterns of accessibility beyond 
control of man, requires a few words in this Chapter. 


The Report of the Town Planning Institute (London 
1956) on planning in the London Region:- 


'67. Employment in the London Region is expanding more 
rapidly than the total population, and also more rapidly than 
employment in the rest of the country. Between June 1948 and 
May 1952, employment in the Region increased by some 215,000 
an expansion of 4.5 per cent - compared with a population growth 
of only 1.9 per:centdanrthesame period.ii/Furthermoressthisimate 
of increase was considerably higher than that of Great Britain as 
a whole, which was 2.6 per cent. The ratio of employees to 
resident population, which was already higher in London than in 
the rest of the country, has in consequence continued to rise. 


74. There is no evidence of any significant shift in employment 
from the inner to the outer parts of the London Region. 


75. All the increase in employment in Greater London is taking 
blacesatdhercentres®) 


So far the report of the Town Planning Institute, 
London. 


It is not always realized that places of employment 
are the most movable objects of human society - so long as they 
are not located in the most accessible places. It is often not 
clearly understood that jobs not established in locations of highest 
integral accessibility (or as close as possible to them) have the 
tendency to move ata slighest violation of their unstable equili- 
brium into the above-mentioned locations. In fact, such 
employment moves so easily, that, since the last eighty years 
or so, since man created by mechanized transport places of 
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extremely high (integral) accessibility and left some places 
without mechanized transport as little accessible as they were 
before, there came into being, and continues, an almost unin- 


terrupted flow of jobs into places of highest integral accessibility. 


For Robinson Crusoe, this flow of employment might 
be of academic interest only. He owns his island, and cannot 
leave his inaccessibility. For the’rest of our interconnected 
humanity, in which more than 90% depend for survival on a job, 
the situation is, in about 120 places of our globe, as follows:- 
The huge integral accessibility of the centre of London on region- 
al fevel,gthe immense integral accessibility of thaticentre an 
national dimensions and the enormous integral accessibility of 
the same position on a global scale concentrates jobs from the 
region, the nation and the globe into the centre of London (viz. 
figs. UP2.10.:and: UP2.11) and the population then has to live 
within a certain relative accessibility trom) thicwcentre says 
within daily access. 


Where the integral accessibility is low, there apply 
Griffith Taylor's three main factors governing the distribution 
of mankind:- ''King Cold, King Drought and King Coal’, 


Also, Wagemann's ''Alternating law of population 
densities! retainsits value over thesoreatect pantsotsour slope. 
Buin the above 120: places or so m@iwheremmanmlacssencated.sot 
is creating, by mechanized transport, places of extremely high 
integral.accessibility , a different.) fourthstactoniappearcetoupe 
having an upper hand, and here we might expect some help from 
the concepts of integral and relative accessibility. 


It is not suggested that we have to desire a huge 
technological agglomeration in which all humanity of man is 
lost, although we do not know all the good, bad and indifferent, 
results and all their combinations; ''Almighty has His own 
purposes''. It is not suggested that this trend is good, but 
there is no chance to cure anything deliberately, unless its 
causes are clearly understood. If the monstrous height of 
the man-made integral accessibility in the places where 
our metropolises spring up, is one of the chief causes of 
their growth into monstrous sizes, then a clear cut concept 
of integral accessibility is a prerequisite fundamental for 
a handling of this question with success. 
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INTENSIVE AGRICULTURE, 
GARDENING 


STANDARD 


POPULATION DENSITY, ——»> 


UP2 - 20 


The above attempts to illustrate what Wageman called the 
law of alternating densities. The standard of living is plotted against 
population density of a country. A country like Patagonia will have a 
Maximum per capita income at a certain density (graph ¢2.)) Experi 
ence shows, that the maximum of an industrialized country, such as 
Switzerland is reached at a different, higher density (graph 4.). 


Upon a superimposition of the graphs (graph 5.), we see, 
that there is no reason save an accident, why two neighbouring peaks 
should have no saddle between. Hence difficulties of overpopulation 
will be experienced in a transitory stage, on the right hand sides (sha- 
ded) of the above graphs. In this sense then an absolute overpopulation 
of a country does not exist. An area is undéerpopulated, if its prospe- 
rity is increasing with a population increase. 
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DISTRIBUTION OF (POPULATIONS 
TN eS TO Rag 


The attractive powers of places of high integral 
accessibility are, however, ronly pa mely ee como mic ini tieLr 
naire... duman wills preterences sored! G@acsomcesit Ccuaie 
An important element. «Vlopinionican do much wand sinitact, 
she is that great Lady that rules the world''. So some say 
thadtathe greater part lol, the call of thesplace of hig antegral 
accessibility is psychological.’ Tnerteis a certain desire pere 
ceptible inhuman kind to live its\li tevin avell- known places 
in preference to life in anonymous, unknown areas. 


Just compare how many inhabitants of Jamaica 
might think of going to London, and how many of them think 
of going sto. lhbassa.in. Libet, or-to,an eviem less known place 
such as old Adaminaby, New South Wales. 


Then, for instance, think about the number of 
people in Malaya into whose minds the idea of going to London 
might enter, and how many of them would think of going to 
Lhassa or Adaminaby. 


Then repeat the procedure for anotner say million 
at random selected points on our globe, compare the results 
for Lhnassa with the results for London, and the effect of the 
great integral accessibility of London on a global scale will 
bexeyadent. 


As highly accessible places get, generally speak- 
ing, a greater share of publicity in the life of a modern state, 
as well accessible places get more frequently mentioned in 
the tales of ancient tribes, as places of higher integral acces- 
sibility become generally better known to mankind at large, a 
gradient must develop, a tension must arise, a psychological 
power starts operating upon the human mind, producing a 
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desire of people and a resulting movement from places of 
lower integral accessibility to places of higher integral 
accessibility. Uin@hicrorvealsoer poctlvcmtiicmsecmonnioO trifle, 


Throughout history, since the timesswhensman 
learned to navigate the seas, there is a movement of popu- 
lations perceptible, from the interior of continents towards 
the shores of the oceans.’ And, ineidenrally emo incemnan 
became seafaring, the coastal areas of our globe became 
the places of highestuntegral accessibility. DWidythe coastal 
areas acquire with this high accessibility just this little 
touch of higher "'call'' which formed the gradient to set 
the desires of tribes into motion towards the coast? 


Is the reason for the eastward-coastward 
movement of populations in East Asia, or the westward- 
cCOastward movement of people in Hurope: Turks, elartars, 
Hungarians, Germans, Greeksland others bctore mic: 
accidental? Or can these movements, be explained) by, 
global differences in integral accessibility? 


In contrast to the last chapter, it is not suggested 
that this trend is bad) Mhe areassot tie seacoast are 
aesthetically so much superior that it is basically desirable 
to have as many people as possible living in contact with 
this beautiful environment. Think of the surroundings of 
Sydney with the radiant Warringah peninsula, the areas of 
Illawarra, the blue water views of Port Jackson and Broken 
Bay, or think of Puget Sound in Canada, or of the dramatic 
verticals reflected in the Bay of Rio de Janeiro. Indeed, 
the areas wherefrom the eye can behold sea and land simul- 
taneously in the same view are amongst God's most beautiful 
creations on this Earth and we do therefore suggest that this 
tendency of man, or at least of the modern seafaring nations 
towards the coast, is good. But we do not deceive ourselves 
about the nature of the powers that will finally decide the 
issue. There are economic and psychological powers very 
closely related to the concept of integral and relative access - 
ibility operating on the life and distribution of mankind. 
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Indeed, the areas wherefrom the eye can behold sea and land simul- 
taneously in the same view are amongst God's most beautiful creations 
on this Earth. 


... and we do therefore suggest that this tendency of man, or at least 
of the modern seafaring nations towards the coast, is good. But we do 
not deceive ourselves about the nature of the powers that will finally de- 
cide the issue. There are economic and psychological powers very 
closely related to the concept of integral and relative accessibility operat- 
ing on the life and distribution of mankind. 
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each other, with great 
consequences to man- 
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lationship is remarkable, 
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The illustration on 
this cover portrays the 
integral accessibilities 
resulting solely from 
shipping, and shows , 
changes caused by the FORT WILLIAM 
opening of the St. Law- PORT ARTHUR 
rence Seaway. The ‘ 
accessibility by ship- : \ 
ping, of Toronto for 
example, has increased 
from 2.61 units to 7.05 
units of integral accessi- 
bility. 


By definition 
integral accessibility N. lL. A. Resulting from 
is an abstract concept the existence of the 
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